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GLASS MAKING IN SOUTHERN CALIFORNIA 


By ROY E. SWAIN 


HE story of glass manufacturing in Southern Cali- 

fornia is one that is closely linked with the amazing 

mushroom-like growth and development of this 
fertile section of the United States. 

Fifty years ago, Los Angeles was a town with barely 
10,000 inhabitants surrounded by a number of ranchos 
whose boundaries are still in existence. In the past 50 
years, figures for each succeeding census, with the excep- 
tion of World War years, have more than doubled those 
of the previus census. Two thirds of the present popu- 
lation came to California after the World War and there 
are now more than 3,000,000 people living within a 
radius of 150 miles of Los Angeles. The completion of 
the Colorado River project will offer opportunities to 
twice as many more people. 

The earliest settlers were adventurers and pleasure 
seekers who had no interest in the development of indus- 
tries. They were followed by a more serious-minded 
group who brought their worldly belongings with them 
to build a home for themselves and their families in the 
pleasant climate of Southern California. They 
would buy a small tract of land and set them- 
selves up as orange growers or chicken ranchers 
or in any other business that did not require 
great capital or precise skill. None of 
them went into the business of manu- 
facturing glass; for this would re- 
quire special highly developed 
equipment, raw materials of 
known purity, and a deli- 
cately balanced organi- 
zation of highly 
trained men. 
The immediate 
result of this 
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influx of people from all over the United States was a 
tremendous building boom in the vicinity of Los An- 
geles, shortly after the World War. In 1923, the city 
of Los Angeles alone issued building permits totaling 
over $200,000,000, and in that and the four years follow- 
ing more than a billion dollars worth of construction 
was done in Southern California. Building regulations 
required a high percentage of window area based on the 
floor space and architects, there being no heating prob- 
lem, not only used windows for lighting and ventilating 
but for decorative purposes as well. To furnish all of 
these new buildings required lighting glassware and 
table glassware, not to mention all of the containers 
and glass specialties that are a part of modern living. 
Hundreds of miles of broad highways were being built 
and these were bordered with the latest lighting units 























An airplane view of Los 
Angeles plant number 23 
of the Owens-Illinois Pa- 
cific Coast Co. 
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mounted on concrete or metal standards. Along these 
highways sprang up thousands of service stations, some 
of them with as many as 24 of the visible type glass 
pumps displaying in their glass cylinders the various 
colored gasolines developed to distinguish the different 
brands. 

Concurrently, the fruit and vegetable canning industry 
of Los Angeles, which has been turning out a product 
valued at more than $5,000,000 yearly, is utilizing glass 
more and more for its containers. Pickles, jams, nut 
meats, peanut butter and salad dressings, not to mention 
chicken, ravioli, tamales and pickled pigs feet, are being 
packed in glass in the Los Angeles district. Large quan- 
tities of fruit juices and syrups demand bottles to take 
them to market. And the recent comeback of the Cali- 
fornia wine industry with its promise of still further 
development offers a rich opportunity to enterprising 
bottle manufacturers. 

Here was certainly a need for glass for housing, table- 
ware, transportation and containers. And California, 
being a long way from most other glass-making centers, 
it seemer profitable to make glass there rather than ship 
it by railroad. But at any rate, here was the demand. 

Raw Materials. Southern California has abundant raw 
materials for the manufacture of glass. Glass being about 
70 per cent silica and California being three parts sand, 
there is plenty of sand of which all types of bottle glasses 
and colored glass for other purposes may be made. For 
very high grade flint and crystal, either Illinois or Penn- 
sylvania sands are used. Sand from Belgium is also 
used, being imported to this country as ballast. The 


chemical analyses and screen tests shown in the adjoin- 
ing column are typical of three sands which are widely 
used in Southern California. 









A trio of Southern Cali- 

fornian glass plants, Brock, 

Technical and A. H. For- 
gar companies. 


Other raw materials may also be found in Southern 
California. Limestone of exceptional quality is found 
in ten of the southern counties, and a number of these 
deposits are suitable for glass. Inyo county offers a 
deposit of dolomite. There are also deposits of quartz 
of very high grade but the expense of crushing and 
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screening has made its use for glass prohibitive. The 
discovery of borax did much to make Death Valley 
famous, but more accessible deposits have been found 
in Searles Lake, Owens Lake, San Bernardino and Inyo 
counties. This borax is refined by the American Potash 
& Chemical Co., Pacific Alkali Co. and the Pacific Coast 
Borax Co. Dense soad ash is prepared by the Pacific 
Alkali Co. and the Natural Soda Products Co. from 
deposits in Inyo county and San Diego. 

The glass and pottery trades find an ample supply of 
feldspar in San Diego and Inyo counties. Deposits of 
potash, barium, fluorspar and lepidolite are being 
worked in Southern California, and these materials will 
no doubt be available to the glass manufacturer. 


Chemical Spartan (Nev. 

Analyses Pac. Mineral Co.) Corona Belgian 
SiO, 99.10 92.95 99.46 
A1.0; 69 3.37 304 
Fe.0: 047 .075 043 
CaO Trace 

Screen Test 
+20 0.0 0.1 0.1 
+30 2.0 
+40 13.0 53.1 11.0 
+60 40.3 27.2 31.9 
+80 15.1 17.8 50.9 
+100 14.8 9 2.6 
—100 14.5 9 2.6 
Fuel. Almost as important as the raw materials them- 


selves in such an industry as glass-making are abundant 
facilities for cheap fuel. Southern California has a 
plentiful supply of natural gas with a rating of 1100 
to 1125 b. t. u. per cu. ft. This gas, at the time of writing, 
is available for industrial purposes at 15 cents per 
thousand cubic feet and can be had at 12 cents per thou- 
sand when subject to certain emergency regulations. Its 
price is controlled to some extent by the price of fuel 
oil which has sold for a number of years at 65 cents per 
barrel of 42 gallons. 

Here were raw materials and fuel and a climate that 
provided ideal working conditions. Freezing weather* 
was unknown and on the hotest summer day there is 
always a cooling breeze off the ocean. Here seemed to 
be the opportunity of a lifetime. Glass factories sprang 
up on all sides. They ranged 
from small daytanks in back 
yards to well-financed and 
well-planned factories. At 
one time there were 35 in 
the Los Angeles district and 





“You can’t keep the weather out of 
any discussion of California.—Ed. 
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failures were so common that investors were warned 
to beware of glass factory promoters. These plants, 
however, did serve to train men and to make extremely 
vivid the requirements for manufacturing glass. 

One of the primary difficulties during this pioneering 
period was the labor situation. There were simply no 
highly trained glass technicians and workmen available. 
As a matter of fact, the labor situation in Southern Cali- 
fornia, even today, is unique. There is a great deal of 
cheap foreign labor available but it is confined chiefly to 
the many large-scale agricultural projects, whereas the 
majority of the industrial plants are comparatively small 
and employ a very high percentage of native white labor. 
The school census of Huntington Park, one of the resi- 
dential sections of the industrial district (see map), 
shows that 97 per cent of the school children are of 
American born white parents. This ratio does not vary 
greatly as in the other industrial sections of Southern 
California. The fact that this skilled labor is paid ac- 
cording to the national wage scale, when combined with 
low living expenses, makes for a very happy labor situ- 
ation. However, the low foreign labor costs concern only 
a few situations where unskilled labor is usable. 


As a matter of fact, one of the chief causes of the early 
failures of glass companies in Southern California was 
this lack of skilled workmen. Dr. R. D. Tiffany, when 
appointed to straighten out the finances of a small flint 
glass factory located in Newport Beach, immediately 
sent East for skilled workmen and his call was answered 
by Wm. A. Anderson, Fred Glassen and Gus Conradsen. 

They found that their predecessors were attempting to 
produce good glass in a poorly constructed melting unit 
made of inferior materials. They abandoned this site 
and organized the West Coast Glass Co., nearer the 
market, to manufacture a general line of pressed and 
blown glass. However, the demand for milk bottles was 
so great that the entire plant was soon devoted to them. 

Glass Containers. The entire history of glass-making 
in Southern California appears to be based on the enter- 
prise of a few men with their changing affiliations and 
the organization of new manufacturing units. Thus, 
Wm. A. Anderson and his associates, shortly after organ- 
izing the West Coast Glass Co., formed the Technical 
Glass Co., and securing a small building, started making 
glassware of all types. This was in 1919. Then came 
the great Los Angeles building boom which demanded 
tremendous quantities of glass for builders’ hardware and 
the company was forced to move into larger quarters. 
Today, they make an extensive line of flint glass as well. 
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(Left) End of blowing room, Latchford Glass Co. (Right) The Maywood Glass Co., founded in 1929. 


Besides considerable private mold work, they manufac- 
ture a number of staple lines such as bird baths and seed 
cups, glassware for fountain dispensers and vending ma- 
chines, ashtrays and novelties. They have also recently 
added more than 100 new drinking glasses to their line. 
Their melting equipment consists of two continuous tanks 
and four day tanks in which opal, black, crystal and a 
large variety of transparent colors may be melted. 

Equally enterprising was William McLaughlin who 
started a bottle factory in his backyard with the assist- 
ance of a small tank and two helpers. He was, however, 
able to convince William J. Latchford that bottle-making 
had commercial possibilities and the Southern Glass Co. 
was organized with a group of highly trained engineers 
and salesmen to produce bottles and containers. In 1920, 
two years after starting the Southern Glass Co., Mc- 
Laughlin withdrew and started the McLaughlin Glass Co. 
for making hand-made water bottles. A line of gallon, 
half gallon, beer and liquor bottles are made in flint, 
amber, light and dark green. There are three 15 ton and 
two smaller continuous tanks as well as a small day tank 
in this plant. 

The McLaughlin Co. was also building up the produc- 
tion of flint glass for which there was a large local de- 
mand. Two insulator presses, six side lever presses, a 
press and blow machine and specially built machines 
made up their equipment for this. The blow furnace 
and swing hole are used by a pair of well-known window 
glass workers, Gaston and Franz Cornell, in the making 
of large cylinders, fish globes, garden furniture and mov- 
ing picture properties. 

While McLaughlin was developing his own business, 
Mr. Latchford concentrated his efforts on the Southern 
Glass Co. until 1925 when he resigned to start the Latch- 
ford Glass Co. with his stepson, Baird Marble. They lo- 
cated on one of the main trucking routes to the harbor, 
having selected enough land to enable him to more than 
double his plant and production facilities as the bottle 
business in the West grows. In the main plant, there are 
today three continuous machine tanks of 45, 35 and 20 
ton daily capacity. The hand tank has a daily capacity 
of 15 tons. The forming equipment consists of five 
Hartford-Empire feeders and five Lynch R machines for 
the production of liquor, beer, vinegar and bleach bottles 
as well as jars for jams and pickles. The hand plant 
makes five-gallon water bottles. Testing laboratory, 
three large warehouses, all-steel factory buildings—all 
sprang from a small tank in Wm. McLaughlin’s backyard. 

This period, which saw the establishment and develop- 
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The only sheet glass plant in Southern California, that of the Mississippi Glass Co. 


ment of the great Latchford and McLaughlin glass com- 
panies, also wrote the final chapter for Southern Glass 
Co., In 1930, it was taken over by the Owens-Illinois 
Pacific Coast Glass Co., which closed down the plant 
and removed the equipment. This brought to an end the 
story of the plant that had first demonstrated the possi- 
bility of bottle-making in Southern California and trained 
so many glass men for “local experience.” 

Another graduate of the old Southern Glass Co., Ben- 
jamin H. Koons, in 1929 organized the Maywood Glass 
Co. to manufacture preserve jars and a large variety of 
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1. Glass Containers, Inc; 2. Lenwood Specialty; 3. Tech- 

nical Glass Co; 4. McLaughlin Glass Co; 5. Latchford Glass 

Co; 6. A. H. Forgar & Co; 8. Owens-Illinois Pacific Coast 

Co; 11. Columbia Glass Co; 12. Owens-Illinois Pacific Coast 

Co; 13. Maywood Glass Co; 14. Mississippi Glass Co; 15. 

Brock Glass Co; 16. Crystalite Products Corporation; 17. 
Larson Glass Co, 
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flint and amber bottles ranging in size from eight ounce 
to one gallon capacity. It has one 15 and one 30 ton 
tank. In addition to semi-automatic equipment, the com- 
pany operates two feeders under a Hartford-Empire 
license and the forming equipment consists of one Lynch 
R, one Lynch LA, one O’Neill and two Teeple Johnson 
machines. 

Another branch of the Southern California glass con- 
tainer industry is exemplified by Glass Containers, Inc., 
which was organized in 1919, a contemporary of the 
Southern Glass Co. This group began as the Long Beach 
Glass Co. with a plant in Long Beach but they later 
erected another plant in Los Angeles where they moved 
their offices, holding the Long Beach plant in reserve. 
This plant is devoted exclusively to the manufacture of 
flint glass bottles and containers for proprietaries, ethi- 
cals, beer, liquor, toilet articles and cosmetics. They 
have a daily capacity of 75 tons from two continuous 
tanks. Their equipment consists of four Hartford-Empire 
feeders and the following bottle blowing machines: one 
Lynch B, three Lynch LA, one Lynch 10 and one Miller 
press and blow telescopic. 

Through a series of absorptions, the Owens-Illinois 
Glass Co. has succeeded in establishing itself in Southern 
California as the Owens-Illinois: Pacific Coast Glass Co. 
First, there was the West Coast Glass Co. which was built 
in 1920 to manufacture hand-pressed and blown wares. 
Soon, however, the demand for milk bottles absorbed 
the facilities of this plant which was then sold to the 
Pacific Coast Glass Co., which in its turn became a unit 
of the Owens-Illinois Pacific Coast Glass Co. Unlike 
the Southern Glass Company’s plant, this factory con- 
tinued in operation and today the greater portion of the 
milk bottles used in the Southwest are said to be made 
there. This plant recently installed a decorating lehr 
and other equipment for applying permanent labels and 
trade-marks on milk bottles. 

Window Glass. The story of the window glass busi- 
ness varies somewhat from that of the flint and bottle 
business in that more than 30 years ago there was estab- 
lished in Stockton an 18 blower plant that was later 
increased to 36 blower capacity. This plant operated 
until 1921 when it went the way of all hand plants faced 
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with the competition of machine factories for producing 
flat drawn glass. 

As a matter of fact, there is only one sheet glass plant 
operating in Southern California at the present time, 
that of the Mississippi Glass Co. The reason for the 
failure of the window glass companies appears to be that 
while the bottle manufacturer usually lists hundreds of 
items and the flint glass maker may have thousands of 
items, the sheet glass manufacturer makes up a few stock 
sizes from which the dealer cuts his customers’ wants. 
For another thing, sheet glass nests perfectly, thus mak- 
ing possible the packing of considerable quantities in a 
limited space. Thus economic shipping and storage are 
facilitated which helps to explain to some extent why the 
California window glass factories were forced to close 
down despite the very active market demand during the 
housing boom in Los Angeles. 

The only active plant at present is that of the Missis- 
sippi Glass Co. This plant was originally erected in 
1924 by the Western Glass Co. and then became a part 
of the Highland Western Glass Co., before being acquired 
by Mississippi who also have leased the plant of the 
Columbia Glass Co. The Mississippi Glass Co. plant has 
one furnace of 50 ton daily capacity and makes rolled, 
wire and polished wire glass for building purposes. 

To date, no efforts have been made to manufacture 
plate glass in Southern California, although in 1928 the 
Pittsburgh Plate Glass Co. bought a 200 acre plot near 
Santa Ana for the purpose of erecting a plant. However, 
business conditions have not made this advisable. 

Miscellaneous Glass. In addition to producing glass 
containers, and some sheet glass, Southern California is 
also the location of manufacturers of various items made 
of glass. The Crystalite Products Corporation, for in- 
stance, manufacture letters for theatre advertising and 
lighting units. This company, with five day tanks, manu- 
factures various glass specialties, and private mold work, 


as well as enclosing globes, under the supervision of 
Fred Glassen, who it will be recalled was one of the first 
glass technicians to come to Southern California. 

There are various other plants making such specialties 
as gasoline cylinders, bird baths, residential lighting 
units, silvered reflectors, ironmold and pastemold and 
various pressed glass specialties. Among such plants are 
A. H. Forgar Co., Brock Glass Co., and Larson Glass Co. 

One of the most interesting features of the Southern 
California glass industry is its concentration in a com- 
paratively small centralized territory. Due to trucking, 
shipping and freight facilities it is found advisable for 
the industries of Southern California to centralize their 
activities between Los Angeles and Long Beach. The 
accompanying map admirably illustrates this condition. 

There is still’ an enormous amount of glass shipped 
into Southern California for building purposes and 
household use. But when one considers that 16 years ago 
the business of glass manufacturing in this district was 
all but a total loss, the growth and present condition of 
the industry is remarkable. The bottle and blown con- 
tainers industry has been developed with a view to an 
increased population in the future and the development 
of food and wine industries of Southern California. 
Certain lines of flint glass have not only been developed 
to take care of local needs but are shipped all over the 
world. However, it should be noted that only a small 
percentage of the tableware and lighting equipment is 
made in local plants. And in the field of flat glass, only 
rough rolled and wired glass is made in Southern Cali- 
fornia. 

The 20 odd plants in Southern California employ ap- 
proximately 1400 people but in normal times would 
probably require more than 2000. To meet present 
conditions, some plants have spread employment by 
working their plants on a four shift basis, while others 
are operating on a five day week. 


$ 





Illuminating ware and novelty glass are made by hand at the Crystalite plant. 
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OWENS-ILLINOIS BUYS LIBBEY 

After several months of negotiations, the Owens-Illinois 
Glass Co. has acquired the Libbey Glass Manufacturing 
Co. in what is reported to be the biggest business deal in 
Toledo in several years. The agreement is said to in- 
volve some $5,000,000 for which Owens-Illinois will 
issue 47,200 shares of its common stock for the Libbey 
assets which are to be acquired free of all liabilities and 
indebtedness. Terms of the contract provide that Owens- 
Illinois is to have full benefit of the Libbey 1935 earn- 
ings which will constitute net additions to their working 
capital. 

The Libbey Glass Manufacturing Co., which was or- 
ganized in 1919, succeeded to the assets and business of 
the Libbey Glass Co. founded in 1888 by the late Edward 
Drummond Libbey. It was largely in the Libbey plant 
in Buckeye St. that the Owens bottle machine was devel- 
oped out of which came the tumbler, as well as other 
machines that have revolutionized the thin-blown glass 
industry of the world. During the past few years Libbey 
has spent some $600,000 in modernization work in pro- 
ducing glassware for hotels, restaurants, clubs and soda 
fountains, as well as other engraved and decorated glass- 
ware. During the last year, Owens-Illinois has been act- 
ing as sales agent for Libbey tumblers so that the union 
of these two great corporations is not an unnatural one. 

For the present, it is planned to operate the Libbey 
plant with the same personnel as a division of Owens- 
Illinois and not as a subsidiary. The plant employs ap- 
proximately 1,000 workers under the presidency of 
Joseph W. Robinson. However, it is expected that over 
a period of years the Libbey Co. will be liquidated. 





“CROWN” OF BALTIMORE TO BUILD? 
Crown Cork and Seal Co., Inc., has filed with the Securi- 
ties Exchange Commission a registration statement pro- 
jecting a $5,500,000 issue of a 4 per cent 15-year sinking 
fund bond maturing on Nov. 1, 1950. The company 
proposes to use the proceeds from sale of the issue for 
redemption of $4,313,500 of 6 per cent sinking fund 
bonds due Dec. 1, 1947, and for acquisition or con- 
struction of additional property or for: improvements of 
its plant and properties. 





The new Richmond (Va.) warehouse of the Pittsburgh 
Glass Co. is quite the last word in efficiency. Its equip- 
ment includes specially designed slotted glass racks, 
which by permitting the glass to be handled on edge, 
reduces the chance of bloom and scratches. N.S. Dun- 
ning is in charge of the warehouse. 





AMERICAN OPTICAL ACQUIRES 
LARGE INTEREST IN SPENCER LENS 
The Spencer Lens Co., Buffalo, N. Y., announces that 
negotiations have been completed whereby the American 
Optical Co. has acquired a substantial interest in it. 
Both companies have been in business for nearly a 
century and H. N. Ott, president of the Spencer Lens 
Co., predicts that with the assistance of the American 
Optical Co., his company will be able to progress 
rapidly through enlarged manufacturing and develop- 
ment resources. The business of the Spencer Co. will 
continue to be operated under the same name, policies 
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and personnel, with executive offices and manufacturing 
plant at Buffalo, N. Y., as at present. 





Charles E. McManus, president of the Crown Cork & 
Seal Co., recently returned from Europe. Accompanied 
by Mr. Frank Lloyd, he has been attending to important 
matters connected with the company’s expansion. 





0-I STILL EXPANDING 
Several announcements of general interest to the glass 
industry were made by president Wm. E. Levis of the 
Owens-Illinois Glass Co., in the report on the earnings 
of that company covering the twelve months ending 
September 30. 

Important among these was the information that 
Owens-Illinois had acquired the assets of the insulating 
division of the Gustin-Bacon Manufacturing Co., Chicago, 
who have been manufacturing such products as glass 
wool and industrial insulation, railroad car insulation 
and glass wool metal mesh baskets. Valuable 
patent rights were acquired at the same time to 
give Owens-Illinois an open road in the development 
of all types of glass fiber insulation and products. 

An arrangement has also been made with the Corning 
Glass Works by which Corning and Owens-Illinois will 
cooperate in research and development work in con- 
nection with glass fibers. Both companies will con- 
centrate on further developing glass fibers and applying 
this product to new uses. 

All divisions of the company’s bottle and package 
division are reported to have shown improvement. Ap- 
proximately 20 breweries have adopted the “Stubby” 
beer bottle and it is said that this bottle will soon be 
available in all major cities east of the Mississippi. 

Net earnings of the Owens-Ilinois Glass Co. and sub- 
sidiaries for the 12 months period ending Sept. 30, were 
$7,893,976.23, which compares with $6,085,476.38 for 
the same twelve month period of the preceding year. In 
arriving at these earnings, deductions were made for 
depreciation, depletion, federal taxes, bad accounts and 
contingencies. These earnings are equivalent to $6.85 
per share on the 1,200,000 common shares outstanding, 
compared with $5.07 for the preceding year. The com- 
pany’s general offices have been moved to the Ohio 
Building, Toledo, and occupy eight floors. 





GLASS COMPANIES FORM 
JOINT SALES CORPORATION 


The Fourco Glass Co., Clarksburg, W. Va., has been 
newly organized and will act as exclusive sales agents 
for Adamston Flat Glass Co., and the Rolland Glass Co., 
both of Clarksburg, as well as for the Blackford Win- 
dow Glass Co., Vincennes, Ind., and the Scohy Sheet 
Glass Co., Sistersville, W. Va. An attempted $300,000 
merger of the Fourco Glass Co. with the Quertinmont 
Glass Co., Fairchance, Pa., was delayed by the opposition 
of minority stockholders. 





REPORTS BIG SALES GAINS 
Shipments of the Libbey Glass Manufacturing Company 
for the first nine months of 1935 increased 15 per cent 
over the corresponding period of 1934, according to an 
announcement made by John H. Wright, president. 
In addition, the month of September showed an increase 
of 17 per cent over the same month last year. 
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CLEANING PRODUCER GAS LINES 


By J. GAVIN CALLINAN 


HE periodic cleaning or burning-out of the pro- 
ducer gas lines in the average factory is a dirty, hot 
and difficult job. Perhaps on that account, it is 
often neglected by those in charge, with the inevitable re- 
sults that possible improvements in practice are seldom 
worked out and the job is left up to the producer men to 
push through the best they can in the good old way. 
Anything that will extend the interval between burn- 
outs, or shorten the actual cleaning time, is a. money 
saver. During the burn-out a more expensive fuel 
must be used to keep the tanks in operation, and the 
changeover sometimes upsets the melting and temperature 
conditions to such an extent that damage to both the 
quality of the glass and to production schedules may 
effect some tanks, for as much as twenty-four hours or 
more. Besides saving money, reducing the number of 
burn-outs, speeding them up and making them easier, 
it saves man power and makes a mean job a bit more 
pleasant. 


Whenever plans are made to save money, an invest- 
ment of time and cash is required: time, for responsible 
parties to study the job, plan improvements, and then 
check performance; money, for tools and facilities to do 
the job thoroughly, quickly and safely. An investment 
in good valves, safe steam hose, asbestos gloves, goggles, 
good pipe unions, tools, pipe for more convenient steam 
connections, clean-out holes, etc., will show the men that 
in tackling the burn-out problem, the management means 
business. However, they should be impressed with the 
fact that there are two objectives in view. Not only is it 
done to make the job easier for them, but also to reduce 
factory costs and maintain a consistent glass quality. 

Mention should be made here of the value of adequate 
and safe working platforms. Stout platforms with secure 
flooring and staunch railings impart a feeling of security 
that enables the men to keep their minds on their work. 


From-an operating standpoint, the main objective is to 
maintain the producer gas line in the best of condition 
compatible with low burn-out frequency. Three factors 
among others, influence this: original design of the line, 
interim clean-outs, and the periodic burn-outs 

Design of the Line. Not much need be said here re- 
garding the design of the line. Many of the gas lines 
now in use are bad from a design standpoint; some be- 
cause of structural limitations, others because of false 
economy and lack of knowledge. Well designed dust 
catchers and soot legs, and plenty of them, with an ample, 


well-insulated line, mean longer runs between burn-outs. 

There are three methods of dust or soot separation: 
(1) Reduction in gas velocity; (2) Impingement against 
baffles; (3) Change of direction. By keeping these 
three methods in mind, the individual can work out a 
satisfactory design for himself; but it is usually more 
advisable to take the problem to an expert—to the makers 
of gas producers themselves. 

Interim Clean-outs. Regular clean-outs on a fixed 
schedule between the burn-outs should be arranged so 
that as much soot as possible (and tar, if it is collected in 
any quantities) can be dropped into the soot legs and 
even removed. 

It is important that someone be on hand to inspect 
the line carefully as soon as the doors are opened for the 
first step in the burning-out process. This makes possible 
a ready location of the big deposits that are blocking the 
line. With this knowledge a fixed routine can be planned 
to rake or blow these deposits into soot legs every few 
days. It is well to note that when a line is in operation, 
blowing the soot may carry it over into the checkers or 
even into the tank; yet the main danger is that it may 
merely be piled up somewhere else in the line, possibly 
in a bigger pile than before. A little checking up on 
results at the time of the next burn-out will determine 
this. 

In one case, the soot was raked every other day with 
good results. Rake heads were installed in the line; that 
is, the head, with about fourteen inches of handle, was 
always left in the line (Fig. 1). The short handle extend- 
ing out through a tapered hole had its end threaded so 
that a longer handle and even an intermediate extension 
could be attached and with this the soot raked into a 
convenient soot leg (Fig. 2). Here again, a part of the 
soot may be picked up and redeposited in the line, per- 
haps in a more inaccessible place, and this must be 
looked for at the next burn-out. 

When not in use, the head is pulled close to the lining, 
the handle removed, and the hole clayed tight. A re- 
movable pin attached to the short handle can be fixed 
so that there is no danger of the rake falling into the line 
should it be dislodged accidentally. 

Some lines, especially the header or manifold into 
which the producer offtakes pass the gas, are equipped 
with scrapers which can be pulled back and forth by 
means of a chain. For simplicity however, the rakes 
mentioned above are preferred. 

Rakes are also used in the soot legs, which can be 
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emptied every few days, depending upon the amount of 
soot accumulated and the conveniences for its removal. 
A few pokes with the rake through the side of the leg 
(Fig. 3), will bring down the soot which adheres to the 
sides of the soot leg. This is a much more efficient 
method than pounding on the pipe or poking a rod up 
through the bottom of the leg. Workers on this raking 
operation should be required to wear suitable goggles 
to protect their eyes. The soot which is thus raked can 
then be dropped into a dump truck or a brick collector 
house from which it can be shoveled after it has cooled. 

All such clean-out work should start at the producers 
and work towards the tanks, cleaning the gas reversing 
valves as well. Steam can be used on the valves if neces- 
sary, sometimes through built- 





valves must also be cleaned on a 
regular schedule. 
small-sized tools are required for this 
particular cleaning operation. 
a common practice for the men do- 
ing this cleaning to devise their own 
gadgets to suit their specific needs 
and convenience. 














Specially shaped 


It is 


It is important in conducting these cleaning operations, 
that the workers be given a definite plan of step-by-step 
procedure; not only as a guide but also as a basis for 
future reference. As a result of the observations made 
in following these plans, it is frequently necessary to 
make changes and it may be possible to extend the time 
between burn-outs without building up too high a pres- 
sure in the producers. 

Periodic Burn-outs. Burn-outs are best done on days 
selected some time in advance. During normal operation, 
a regular schedule can be maintained; although, as long 
as the line is “free”, there is no need to waste time and 
money just to keep to a schedule. In some cases the 
burn-out can be coordinated with certain other factory 
jobs—as, for example, floater changes; since it is usual 
to make cullet-only fills for both jobs, and machine 
production ean be arranged so as to lessen the pull on 
the tank. Where fuel changes upset melting conditions 
very much, it is unwise to change floaters during the burn- 
out. They may, however, be set shortly before the burn- 
out so that the new floaters will be in place to catch any 
material that might come down the tank. 

Observant tank teasers and producer operators can tell 
when the line is about ready for a burn-out. Steam 
pressure to the jet blowers or bottom pressure on the 
turbo-blowers climbs up, excessive loss of gas occurs 
around the coal feeds, the gas supply tends to become 





in steam nozzles as are found 
in some gas lines. 
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In addition to providing a 
free passage for the gas by this 
cleaning-out process, the valve 
must be properly balanced and 
in a free working condition. 
Plant diplomacy requires that 
the tank teaser should be noti- 
fied whenever steam is to be in- 
troduced into the gas line. He “ 
will be quick to appreciate the 
advantages of a clean gas valve, to 
as well as to discourage the ex- 
cessive use of steam during the 
operation. 

Water seals on the reversing 
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irregular. All these indicate a sooty line somewhere. 

Pressure readings are a helpful guide. If one is care- 
ful to make sure that the line connecting the gauge to the 
gas line is open and not obstructed with tar and soot, 
then the pressure drop or loss between two points in the 
line is a handy indication of soot elsewhere in the line. 
For reliable results a relatively elaborate set-up is re- 
quired, which must be carefully attended to in order that 
it be dependable. A 4-inch pipe installation with plenty 
of pipe crosses is recommended (Fig. 4). 

The morning is a good time for the burn-out because 
it permits certain preparatory jobs to be done by the 
night shifts. The night producer operator and his helper 
should have the clay mixed; bars, sledges, and other 
tools laid out; goggles and asbestos gloves ready, and 
sand on hand if needed. The tank teaser can have his 
burners ready and lined up, burner holes cleaned, steam 
lines drained, and mixed clay mortar and bricks ready 
for changing any port dampers. 

Work schedules should be posted. In one factory a 
certain tank procedure was worked out that gave the 
best results during the burn-out. Because considerable 
time elapsed between burn-outs and because of shift rota- 
tion, a written notice refreshed memories. For example, 
pulling the damper on the fourth port so as to build up 
a little reserve heat in the refining tank was set for one 
hour before the burn-out. Then, as soon as the producer 
gas was off, stack dampers and air valves were im- 
mediately set to predetermined openings. After the 
initial rush was over adjustments were made to suit 
operating conditions. Instructions as to cullet-only fills, 
temperatures to hold, when to resume batch fill, etc., all 
can be listed to advantage. 

Likewise, the burn-out crew should have its list or 
schedule. On one set-up using three producers five men 
in addition to the two men from the producer depart- 
ment were on the burn-out crew and usually the teaser 
and the assistant superintendent were on hand to help 
push the job along as fast as possible. These men were 
assigned definite jobs resulting in speedy, thorough burn- 
outs with a minimum of hard work, interference, and 
waste of time. 

This three-producer plant did not have a burn-out stack 
or other means of disposing of the soot and all gas and 
soot had to be vented to the air through the clean-out 
doors. 

In the column adjoining are given the instructions used 
at this plant, which burns out about every four or six 
weeks, changing over to a fresh gas producer each time. 





“Gas Line Burn-outs” 


Yates ® Start on Dyblie valve. 

Neal and Mall ® Start on soot leg behind tank. 

Oliver and Stanbridge ® Start on producer and 
work to the following schedule under the instruc- 
tions of the producer operator. 


1. Open all out. Top doors first. 


2. Producer men will open damper for producer 
that is to be put on the line. 


3. Burn out top header. Use rakes as much 
as possible but without wasting time. 


4. Burn out producer necks and uptakes. 
Burn out main line to tank. 


” 


6. While No. 5 is under way, producer operator 
and helper will clean damper slot on pro- 
ducer that is to be taken off the line. Close 
damper as soon as all work on top header is 
completed. 

7. The first men finished with their jobs are to 
start to clean the doors, close them, and clay 
them tight as soon as possible. Start at the 
top and work down. 

8. Producer operator to check the above and 
then to open all drain valves on his steam line 
and blower. Have six pounds of steam pres- 
sure on. After all water is out of line signal 
furnace man to put on full steam pressure 
and then go ahead with gas making. Air 
gates should be kept closed during the burn- 
out and only opened after steam is first’ put 
on. The above can be started before all 
doors are closed provided the men are closing 
the top doors first and working towards the 
tank. Ifa fire is dull, do not feed much coal 
on it. 

NOTE: If Dyblie valve gets red hot, have 
furnace men to reverse. Also close door at 
bottom of water sealed soot leg immediately. 











The above instructions are peculiar to a specific plant 
but give an idea of what may be worked out to organize 
a burn-out. 

A properly worked out list of preparations and a sche- 
dule giving the order in which the operations are to be 
conducted is of vital importance. It organizes the work 
in the minds of the men and enables the supervisor to 
study the procedure of the burn-out as planned, and 
as executed. Thus it becomes possible to improve the 
burning-out process and achieve greater efficiency with 
attendant savings in operating expenses. 





NEW STANDARD ACID CONTAINER 

A new standard type of glass container has been recom- 
mended by the Manufacturing Chemists’ Association for 
the transportation of mineral acids and corrosive liquids. 
The new standard package is a 13 gallon carboy, de- 
signed according to specifications now on file at the 
Association’s Washington headquarters. The report 
states: The glass carboy is the oldest container used for 
the transportation of mineral acids and certain corrosive 
liquids. Its extensive use is attributed to its cheapness, 
resistance to corrosion and ease of handling. 

The adoption of the standard carboy is the result of an 
extensive investigation that was first undertaken in 1931. 


NOVEMBER, 1935 


A variety of carboys, representing all those commonly 
used, was first selected for test, and the number eventu- 
ally reduced to three. Last month, the Association an- 
nounced its final selection. 





AUGUST PLATE GLASS PRODUCTION 
Production of polished plate glass by member companies 
of the Plate Glass Manufacturers Association was 
14,404,060 sq. ft. in September, 1935, as compared with 
14,526,312 sq. ft. produced in August. This makes a 
total of 131,202,176 sq. ft. produced during the first 
nine months of 1935. 
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MOULD CALCULATIONS 


By DONALD A. BRIDGES 


CLOAK of mystery still seems to surround the 
Ake of parison and blow moulds for glass 
bottles and containers, and it has been a consid- 
erable source of disappointment to the writer that some- 
one has not written a simple, yet comprehensive, manual 
on mould design. Conversations with men in the glass 
industry and observations made in a number of 
plants show that there is considerable diversity in the 
methods by which parison and blow moulds are calcu- 
lated. This diversity exhibits itself in a variety of 
“factors” and “conversions” of a more or less hit and 
miss nature. The most striking feature of these factors 
and conversions is the fact that, in nearly every case they 
have no real foundation on which to base their existence, 
other than that they seem to work. As a matter of fact, 
the principles involved in the calculation of parison and 
blow moulds are of an elementary mathematical nature. 
In the design of parison moulds it is necessary to have 
some means by which the proper size parison can be 
determined, having given the weight, finish, and content 
of a bottle or container. By “size of parison” it is here 
understood to mean the size of the cavity and not the 
shape, although the latter is of great importance in the 
design of successful parison moulds. There are un- 
doubtedly a number of conditions which tend to affect 
the selection of a particular shaped parison. Among 
these can be included: the chemical composition and 
nature of the glass, the temperature at which the glass is 
“worked”, the pressure of the compacting and blowing 
air, the temperature and pressure of the cooling wind, 
the speed at which the forming machine is operated, 
and the general existing factory conditions. At the 
present time, however, there is no practical method of 
determining the shape of the parison for a particular 
bottle or container, other than that which is gained 
through long experience. 


DEVELOPMENT OF GLASS FORMULAE 


The basic principle behind the calculation of the 
size of a parison is that of the Greek philosopher, Archi- 
medes, who, in 250 B.C., stated and demonstrated ex- 
perimentally that, when any object is wholly or partially 
immersed in a liquid it is bouyed up by a force equal 
to the weight of the displaced liquid. This principle 
gives rise to a simple method for comparing the weight 
of glass with the weight of an equal volume of water— 
the ratio of these weights being called the specific grav- 
ity of the glass. Thus (1), 

Weight of Glass 





Specific Gravity of Glass = 
Weight of an Equal Volume 
of Water 


In mould calculations, however, the specific gravity 
is a rather awkward figure to deal with, so a factor called 
the displacement factor is used instead. Incidentally, 
this displacement factor is the foundation on which is 
based practically all of the formulae to be developed in 
this article. The displacement factor is similar to the 
specific gravity, but differs from it in that instead of 
dividing the weight of glass by the weight of the dis- 
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placed water, the weight of glass is divided by the fluid 
ounce equivalent of the displaced water or displacement, 
as it is called. Thus (2), 

Weight of Glass 


Displacement Factor = D = 





Displaced Water in Fluid 


Ounces 


The process of obtaining the displacement factor D, 
for a given sample of glass, is a comparatively simple 
matter. First, the sample is weighed, obtaining this 
value in ounces avoirdupois. Second, the sample is 
sunk in a displacement tank full of water, catching the 
overflow or displaced water in a container which has 
been graduated to read fluid ounces. Third, the two 
values thus obtained are substituted in equation 2, and 
the numerical value of the displacement factor D calcu- 
lated. A glance at Table I will show that this value runs 
from 2.347 to 2.624, depending upon the chemical com- 
position and specific gravity of the sample. As an 
average value, 2.545 may be used. 

It can readily be seen from equation 2, that the dis- 
placement factor D is really the weight of glass per 
fluid ounce of water; hence, knowing the fluid ounce 
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CONVERSION FACTORS FOR VARIOUS GLAS 
eae 
ae. F W C 
DISPLACEMENT) RECIPROCAL WEIGHT VOLUME 
FACTOR FACTOR FACTOR FACTOR 
AVD.OZ. GLASS j = 1 
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2.624 0.381 1.454 0.688 
2.604 0.384 1.443 0.693 
2.5384 0.387 1.432 0.698 
2.577 0.388 1.428 0.700 
2.571 0.3893 1.424 0.702 
2.564 0.390 1.421 0.704 
2.557 0.391 1.417 0.706 
2.551 0.392 1.413 0.708 
\ 2.545 0.393 1.410 0.709 
2.538 0.3394 1.406 0.711 
2.532 0.395 1.403 0.713 
2.525 0.396 1.399 0.715 
2.519 0.397 1.395 0.717 
2.513 0.398 1.392 0.718 
2.506 0.339 1.388 0.720 
2.500 0.400 1.385 0.722 
2.481 0.403 1.374 0.728 
2.463 0.406 1.365 0.733 
2.445 0.409 1.355 0.738 
2.347 0.426 1.300 0.769 
ee 
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displacement of any piece of glass and the correspond- 
ing displacement factor D, the weight of the glass in 
question can be obtained by using the formula (3) : 


Fluid Ounces X D = Ounces of Glass 


The reciprocal of the displacement factor will ob- 
viously result in another constant. This constant is 
called the reciprocal factor. Thus (4), 

1 
Reciprocal Factor = F =— 


D 


The F factor is a reciprocal function of the displace- 
ment factor D, consequently the former will vary in- 
versely as the latter. Table I shows that the reciprocal 
factor F will vary from 0.381 to 0.426, with 0.393 being 
a good average. 

Since the F factor is the reciprocal of the displace- 
ment factor D, it follows quite naturally that the former 
becomes the fluid ounce displacement per avoirdupois 
ounce of glass. Thus we have a convenient tool for 
finding out what displacement a given weight of glass 
will have, which is shown by (5) : 


Weight of Glass X F = Fluid Ounces 


Water, at a given temperature and pressure, will have 
a fixed volume for each fluid ounce. At standard con- 
ditions (62°F., 14.7 lbs. per sq. in.) this relationship 
becomes—one fluid ounce of water contains 1.80469 
cubic inches. For all practical purposes, however, this 
value is taken to be 1.805, and as the volume of water 
changes so slightly with changes in temperature and 
pressure, this value is assumed to be constant. Another 
important conversion factor for use in glass calculations 
is thus obtained: knowing or having computed the fluid 
ounce displacement of any piece of glass, its volume 
may be found by (6), 


Fluid Ounces X 1.805 = Cubic Inches 


Another equally useful formula grows out of the above 
factor. Since, 
1 
— = 0.554 
1.805 


which is the fluid ounces contained in one cubic inch, 
then (7), 


Cubic Inches X 0.554 = Fluid Ounces 


There are two other conversion factors that are ex- 
tremely useful and consist of changing the volume of a 
piece of glass into its weight in avoirdupois ounces and 
vice versa. Since there are 0.554 fluid ounces con- 
tained in one cubic inch of water, and the displacement 
factor D represents the weight of glass per fluid ounce 
displacement, the two values multiplied together will 
result in a new factor which will be the weight in avoir- 
dupois ounces of one cubic inch of glass. This factor 
is called the W or weight factor. Thus (8), 


Weight Factor = W = D X 0.554 


Because this factor depends upon the displacement 
factor D, which in itself is variable, the former, too, will 
vary. Table I shows the weight factor W to range from 
1.300 to 1.454, with 1.410 being a good average to use. 

The formula for using this weight factor W is then (9), 

Cubic Inches X W = Ounces of Glass 
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TABLE U | 
| GLASS CONVERSION FORMULAE 


BY MULTIPLICATION 
WT. OF GLASS X F =FLUID OUNCES 
WT. OFGLASS X C = CUBIC INCHES 
FLUID OUNCES X OD = OZ.OF GLASS 
FLUID OUNCES X 1.805 = CUBIC INCHES 
CUBIC INCHES X W_ = 02. OF GLASS 
CUBIC INCHES X 0.554 = FLUID OUNCES 


BY DIVISION 


WT. OF GLASS + D = FLUID OUNCES 
WT.OF GLASS + W_~ = CUBIC INCHES 
FLUIDOUNCES + F = 0Z.0F GLASS 


FLUID OUNCES + 0.554 = CUBIC INCHES 

CUBIC INCHES + C = 0Z.0F GLASS 

CUBIC INCHES +1.805 = FLUID OUNCES 
(FOR VALUES OF D-F-C &W SEE TABLE I) 











As was seen in the previous cases, a reciprocal rela- 
tionship quite naturally grows out of the weight factor W. 
In this case the new factor obtained is known as the 
volume factor, and represents the cubic inches contained 
in one avoirdupois ounce of glass. Thus (10), 


1 


W 


This volume factor C is likewise a variable, for it is 
a function of the weight factor W, which in turn depends 
upon the displacement factor D, a variable. A glance 
at Table I will show the range of the volume factor C. 
For average use, 0.709 may be taken. 

The formula for using volume factor C becomes (11), 


Weight of Glass * C = Cubic Inches 


All of the factors and conversion formulae necessary 
in mould calculation have now been developed. For 
convenience, a recapitulation of these formulae is given 


TABLE I 
CONVERSION TABLE FOR AVERAGE GLASS 


WT.OF GLASS XX 0.393 = FLUID OUNCES 
WT. OF GLASS 0.709 = CUBIC INCHES 
FLUID OUNCES X< 2.545 = OZ. OF GLASS 
FLUID OUNCES X 1.805 = CUBIC INCHES 
CUBIC INCHES X 1.410 = 0Z.0F GLASS 
CUBIC INCHES X 0.554 = FLUID OUNCES 


Volume Factor = C 





















in Table II. It is to be noted that this Table also gives 
a divisional relationship which is, of course, a natural 
mathematical consequence. Table III has been prepared 
for use where it is not possible to determine the factors 
outlined above, it merely being Table II with average 
numerical values substituted for D, F, W, and C. 
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NEW PYREX CONSTRUCTION UNIT 

The Architectural Division of the Corning Glass Works 
has announced a new construction unit, illustrated here. 
It has many interesting features. First to be noted is the 
shape and size. Although the ordinary clay brick has 
established a standard since time immemorial, Corning 
engineers found by investigation that this traditional size 
was not essential. Consequently they arrived at dimen- 
sions (1154 x 1154 x 4 inches) more in keeping with the 
functional and aesthetic values of glass. 

The unit is partially evacuated. This will reduce heat 
losses (the loss will be less than through an 8” brick 
wall), and by using a low expansion glass, its strength 
remains extremely high. 

The unit is really two units; one backing up the other 
at right angles to it and completely sealed. The method 
of sealing is important since by means of it the partial 
vacuum is created, and a degree of “tightness” is secured 
that makes internal condensation impossible. Also by 
placing one face of the unit at right angles to the other, 
the fluting on one side is horizontal, the other vertical. 
This prevents distortion of any image seen through it, 
makes these images obscured and not sharply defined, 
and diffuses light. This latter consideration has further 
importance in making it possible for light to focus upon 
any one point; otherwise it is conceivable that a glass 
wall might have a dangerous magnifying quality and 


ignite fires in the building made of Pyrex. The unit is 
ideal to withstand severe and sudden temperature 
changes. 





K. C. Lyon, a graduate in 1931 of the Department of 
Ceramic Engineering of the University of Illinois, is 


employed in the Glass Technology Department of the 
General Electric Co., Cleveland. 
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LARGEST SCULPTURAL GLASS PANEL 

The world’s largest sculptural glass panel was unveiled 
at Rockefeller Center, New York, the past month. The 
panel is the work of Attilio Piccirilli and has been in- 
stalled over the main entrance of the Palazzo d'Italia. 
It is 16 feet high, 11 feet wide, measures over six inches 
at its thickest point, and weighs three and a half tons. 
It is composed of 45 sections of unvarying sizes, the 
largest weighing 250 pounds. 





ORGANIZED LABOR AGAINST CANNED BEER 


Organized labor has gone on record as vigorously op- 
posed to the tin can as a container for beer. Vitally 
concerned lest the beer can make headway and throw 
hundreds of union men out of work, William Laffey, sec- 
retary of the Pittsburgh local, is militant in his plea that 
all union labor patronize only bottled beer. Mr. Laffey, 
whose local embraces the brewery, flour, cereal and soft 
drink workers, recently summed up the situation as 
follows: “If the workers will extend their cooperation to 
the members of the Brewery Workers’ Union, and only 
patronize bottled beer, our organization would be in a 
position to place several thousand men to work in the 
bottling department. I want you to bear this one thought 
in mind: three men in the racking room and seven men 
in the wash-house of a brewery can fill 700 barrels of 
beer in 8 hours. If that same amount of beer was taken 
to the bottling department to be filled into glass bottles, 
the service of 80 men would be required for the same. 
On the other hand, if you patronize canned beer, many 
of our members who are now employed in the bottling 
department would be thrown out of work, for as you 
will readily understand it only takes four men to operate 
a canned unit, while it requires from 10 to 15 men on a 
unit where bottles are used. 

“Keep the above in mind and patronize only Bottled 
Beer, and the Brewery Workers’ Union will be able to 
place some of the men to work who are now walking the 
streets.” 





TEXT OF A. F. L. RESOLUTION 


At a recent meeting of the executive board ot the 
Union Label Trades Department of the American Fed- 
eration of Labor, the following resolution was unani- 
mously adopted: 


“WHEREAS: Practically all glass beer bottles 
manufactured throughout the country are made under 
union conditions, and 

“WHEREAS: At the present time the tin can trusts 
are placing a tin can on the market to be used as a 
substitute for the glass bottle as a container of beer, 


an 

“WHEREAS: These tin cans are not manufactured 
by members of Organized Labor under Union con- 
ditions, but are the product of cheap labor and unfair 
manufacturing plants and do not bear a trade Union 
Label; therefore, be it 

“RESOLVED, That the Union Label Trades De- 
partment of the American Federation of Labor con- 
demn the use of the tin can instead of the bottle, as 
a container of beer, and express its disapproval and op- 
position to the use of non-Union tin cans for beer con. 
tainers by the breweries and bottlers throughout the 
country; and call upon all affiliated unions and friends 
to support the continued use of sanitary containers, 
such as the glass bottle, for bottling beer, ale, and 
porter, and which are made under Union conditions 
and entitled to the use of the Union Label.” 
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GERMAN SYMPOSIUM ON 


N MAY 28, a session of a special division of the 
German Society of Glass Technology considered 
the general subject of the mechanical strength 

of glass at Darmstadt. The report was presented in 
Glass Technische Berichte for July and these papers have 
been translated and summarized for The GLass INDUSTRY 
by Professor Samuel R. Scholes of Alfred University. 

The meeting was presided over by Dr. O. Seiling, who 
read a brief address of welcome and outlined some of 
the subjects to be covered in the technical papers. He 
then introduced as the first speaker Dr. A. Thum, Head of 
the Material Testing Institute of the Technical High 
School of Darmstadt. 


Demands Upon the Strength of Glass and the Recog- 
nition of Inherent Faults. By Dr. A. Thum. 


Glass is evidently capable of serving in a number of 
useful fields. There is not enough information about its 
special qualifications for various new applications which 
are being found for it. Glass must be shown to be 
completely suitable as a material for these new purposes 
and care must be taken that the design of the new appara- 
tus or machine part shall be suited to the intended opera- 
tion and to the material of which it is to be built. Fail- 
ures may justly be laid to lack of understanding how to 
harmonize the three important influences; properties of 
material, scheme of operation and design. 

Observation of these values has resulted in applying 
newly discovered materials with great success. An ex- 
ample is the use of light alloys in motor cylinders for 
automobiles and airplanes. Cast iron is contemplated as 
a material for high-speed crank shafts. Such examples 
are encouraging to the maker and user of glass who seeks 
new outlets for his material or new material for engi- 
neering purposes. 


Its optical properties make glass quite supreme in its 
particular field. Transparency and refracting power are 
of special importance. Also very important for chemical 
and physical apparatus are its resistance to heat, to 
chemicals and to electricity. Some of these are ex- 
ceeded by other materials in one instance or another but 
glass possesses transparency in addition, which makes it 
very desirable for large-scale chemical apparatus. There 
is a demand, therefore for glass of high mechanical 
strength in order that we may utilize fully its important 
property of transparency so that it may give us a better 
view of the progress and the mechanism of chemical 
processes. 

The relation between strength values and specific grav- 
ity must be considered in the evaluation of glass for 
industrial purposes. Glass occupies a favorable 
position in this respect with a specific gravity around 
2.5 which makes its relatively low strength as com- 
pared with metals appear less unfavorable. The hard- 
ness and compressive strength of well annealed glass 
is not so inferior to metals. Tensile strength and bend- 
jing strength, however, are disproportionately low and 
limit the applicability of glass in fields in which the 
demands are heavy. Glass likewise lacks ductility and 
toughness and is proverbially brittle and fragile. It is 
sensitive to sudden variations in cross-section, to surface 
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scratches and cuts of all kinds, and is uncertain when 
sudden overloads occur, besides being very sensitive to 
shocks and blows. 

These unfavorable qualities in comparison with indus- 
trial metals appear in a different light when we consider 
certain rigid forms as the basis for machine construction 
because many machines are exposed to changing condi- 
tions under which the metals eventually yield. Glass 
is also superior as regards resistance to corrosion. 

Glass admittedly lacks toughness and ductility, but so 
does cast-iron, which forms 70 to 80 per cent by weight 
of most of our machines and apparatus instead of the 
tougher and more solid steel. Recently great stress has 
been laid upon the behavior of materials in the neighbor- 
hood of the plastic limit. This is more important for 
durability; and attention is called to the utilization of 
cast-iron for crank shafts and other applications of ma- 
terials which would have been derided 15 years ago. 

If glass possessed ductility it would easily be the most 
desirable of all technical materials. There are consti- 
tutional difficulties in the way of increasing this property 
but the art of toughening glass is showing astonishing 
results in the increase of flexibility and of strength bend- 
ing and torsion. The thermal history of the product 
has a tremendous influence. It is not always true that 
a state of complete lack of tension gives the best strength. 
If the stresses created by disannealing work opposite to 
the normally occuring demands, the disannealed product 
may be greatly superior. Heat treating seems to be des- 
tined to receive a great deal of attention in the produc- 
tion of glass members for machines or buildings. 

Emphasis is laid upon the influence of form on 
strength. The design of sections must be closely related 
to the character of the material. Sharp angles must be 
kept at a minimum; there must be in the entire structure 
a regular, undistorted, uniform flow of force; the bends 
must be rolled out and overloaded portions reinforced. 
Fillets can be provided for the relief of places endan- 
gered by indentation. Design can also improve the 
resistance of glass to blows or shocks. These effects 
increase with the stiffness of construction. There is re- 
quired limited stiffness, avoidance of sharp angles, and 
extensibility. 


The Structural Properties of Glasses, as Hindrances 
to Strength. By Dr. Smekal. 


This paper, by Dr. Smekal, director of the Institute 
for Theoretical Physics of the Martin Luther University, 
attempts to find the underlying sources of the mechanical 
strength of glass, and to show the derived possibilities 
for improvement. 

It is unsatisfactory to speak baldly of the mechanical 
strength of glass. In practice, we have to deal with 
effects of tension, pressure, bending, shock, scratches, or 
abrasion, as well as temperature variation. Experimental 
work has provided indices for each of these methods of 
attack, quite different, and hard to compare. For ex- 
ample, the compressive strength of glass is from 9 to 25 
times its tensile strength. We are a long way from a 
satisfactory understanding of the relationship between 
these and other strength measurements. It becomes nec- 
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essary to find the general trend of these different attacks, 
to plan an all-embracing study. 

As de Freminville and Preston have separately dem- 
onstrated, glass breaks always under tension, and the 
progress of fracture and the character of the broken 
surface are always of the same sort. Even breakage 
under compression finally turns out to be tensile frac- 
ture. The investigation of tearing strength seems to be 
the best approach. 

Since the effect of shape on the distribution of tension 
can be calculated from the theory of elasticity, it suffices 
to measure tensile strength on simple straight rods, of 
circular section, where the surface conditions are uni- 
form. Specimens are presumably strain-free. Most of 
the published results are unreliable, either because the 
glass possessed strain (as in measurements on fibers) ; 
or was badly loaded so that bending accompanied ten- 
sion; or the load was not smoothly applied. Analysis of 
many careful experiments on well-annealed rods, broken 
under tension, make the results useful in showing the 
sources of strength. 

The tearing process, following a similar course for any 
rod, will be described for the simplest case, the round 
rod. The fracture begins at a point of failure F (Fig. 1), 
whose location is easily recognizable from the broken 
surface (Figs. 2 and 3 below). 

From this failure point the fracture proceeds, 
at first at a direction normal to the tension, and 
it then continues to a limit which depends upon 
the conditions of the experiment and varies a great 
deal from specimen to specimen producing a smooth 
surface or flat panel.* There is now a very definite 
change in the progress of the fracture, and the test piece 
usually breaks into three, two of large size meeting at the 
smooth surface and one of half-moon or crescent-shape 
breaking out as a wedge from between the other pieces 
and showing rippled surfaces. If the progress of the 
fracture along the smooth surface, normal to the pull, 
carries completely across the test piece before the rippled 
surface~begins to form, there may be two smaller cres- 
cents instead of one (Fig. 3). In this event, the ratio 
of smooth surface of fracture to the entire cross-section 
will probably be 80 per cent or more. 








/ 

3 S_tSy f f 
2 
| s/9 70% 5/9 280% 
Fig. 1. Fig. 2. Fig. 3. 


The smooth surface of a fracture might well be ex- 
pected to extend clear across the specimen were it not for 
internal inhomogeneity in the glass, which brings it to 
an end and gives rise to the torn or rippled fracture. 
Defects of surface of the glass are also held to have an 
influence on the formation of the smooth surface. It may 
start from such a defect and end at an internal defect. 

The influence of temperature on the ratio of smooth 
surface to total cross-section has been tabulated, between 
190° and 500°C. A minimum occurs at the lowest tem- 
perature and maximum values for s/q occur at about 
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140°, with reduction of smooth areas again at higher 
temperatures. Fire-polished, scratched rods show simi- 
lar distributions when the loading rate is high, but 
much greater areas of smooth surface, at lower loading 
rate. 

The indenting effect of surface irregularities is reduced 
by smooth acid-etching, with reduction of smooth areas 
and increase of tensile strength. Matt-etching has a 
reverse effect. Ordinary scoring or scratching produces 
a maximum smooth area. Mechanical polishing has a 
similar effect, because of the multitude of fine scratches 
produced. 

The writer now turns from the particulars of the pro- 
cess of tearing to tearing strength. This is influenced by 
superficial and internal faults in the glass, the more as 
these may cause actual notching or indentation. Tabula- 
tion of strength values shows that, when the ratio of 
smooth area to total cross-section at the break is consider- 
ed in relation to tensile strength, there is an inverse pro- 
portionality. It is believed that the problem of tearing 
strength of glass and its variable values is a problem of 
internal as well as superficial faults in the glass. 

In order to secure the highest possible tensile strength, 
corresponding to the smallest possible smooth surface 
of fracture, one can proceed by influencing the internal 
faults of the glass itself, or the irregularities of surface. 


Summary 


The fracture of glasses results, after all sorts of mech- 
anical attack, at the place of the greatest tension follow- 
ing, in general, the same course and giving rise to the 
same sort of fractured surface. The structural influences 
which reduce the strength of glasses can, accordingly, 
be investigated with the most all-embracing results on 
the subject of strength. An important sign of the process 
of tearing shows that the torn surface, in general, begins 
at a surface defect, forks in accordance with definite 
internal faults in the glass, and thereby acquires a cer- 
tain roughness. The extent of the fractured surface of 
invisible roughness, the so-called smooth area (Spiegel) 
is dependent upon the superficial and internal faults 
as well as the conditions of the experiment. The shrink- 
ings of the smooth area are the prime cause of the mani- 
fold variations in values for tensile strength. Another is 
that only with circular specimens can we place the extent 
of smooth area in relationship to the total cross-section 
of fracture, which brings in an important influence of 
the form of the cross-section upon the distribution of 
strength values. 

The total variation of strength can be shown by means 
of the variation band of a limited material curve depend- 
ent upon the cross-section form and size. The endurance 
for tension appears to be indicated by the existence of an 
almost completely smooth, torn surface and therefore 
it is obtained from the smallest values of the material 
curve. 

The application of the foregoing results to chosen 
means of attack on chosen non-selected glass objects 
offers essentially no difficulties. 

The possibilities of improvement for tearing strength 
and the other forms of data on strength rest upon in- 
fluencing internal faults in the glass, on polishing the 
outer surface of the glass by etching or fire-polishing, 





* “Spiegel” 
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and on improving by disannealing. Influencing of the 
internal faults of the glass has not so far been investi- 
gated, technically. The greatest increases in strength 
are possible by systematically combining surface-polish- 
ing and disannealing. It has been shown that the optimum 
increase in strength by disannealing for drawn round 
rods and for flat glass under the most general hypothe- 
sis can be calculated. 


Strength of Glass for Building Purposes. Conditions 
for Measuring Strength and for Utilizing the Results. 
By Prof. Otto Graf, Stuttgart. 


When we addressed your society for the first time in 
the year 1924 and repeatedly after on the mechanical 
strength of glass’ there were two questions in particular 
that were attacked which strike me as being very import- 
ant and which are repeatedly asked by the building 
engineer as well as by the architect: namely; first, how 
great is the bending strength of flat-glass, that is of win- 
dow glass, rolled glass, mirror glass, and drawn glass, 
under practical conditions; and second, through what 
methods of testing could the most important properties 
of flat-glass be so definitely expressed numerically that 
applying the results under practical conditions could be 
made thoroughly feasible. 

In what follows I shall summarize briefly what may be 
brought forward in answer to the two questions and I 
shall also discuss what in my opinion still remains to be 
found out. 


In the first experiment there were compared with 
window glass, rolled glass, mirror glass, and wire glass; 
first with specimens of the same sheet, then with speci- 
mens of the different sheets of the same manufacturer, 
also with specimens of sheets of different manufacturers. 
One could thus discover whether differences arising 
would be great or small. This was necessary because for- 
merly, for the first time in 1924, only very few values 
for the strength of plate glass were established, and 
these few dated back to 1890 and 1892. 

Bending space was found to be the means of numerous 
experiments (test pieces 20cm. wide, supports 30cm 
apart) with window glass 447kg. per square cm; rolled 
glass 384; mirror glass 380; wire glass 313. Finally 
values for pieces from the same sheet showed definite 
differences. The differences were still more noticeable 
with plates of different manufacture. Table 1 shows these 
differences for wire glass. 


TABLE 1—Bending Strength of 10 cm. wide specimen of 
plate glass (kg. per cm.) 


Maximum Minimum Mean 
Sheet Value Value Value 
RH cok ace sek eae’ 568 415 495 
Aes biee sane bocce 424 285 359 
GD tuseetcawcaweus 669 393 580 
BS sett d Coe ee cig 435 273 346 
NEES SR eee srl 457 309 399 


At first this data was regarded as somewhat unalter- 
able. Up until now we have not had sufficient vision to 


1Glastechn Ber. 3, p. 153. 
Glastechn Ber. 6, p. 582. 
Glastechn Ber. 5, p. 228. 
Die Glasindustrie 36, p. 191. 
Die Glasindustrie 6, p. 158. 
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let these differences become smaller, but under present 
circumstances it seems to be necessary to bring every 
result into agreement and to demand of those interested 
that they establish the bending strength that really be- 
longs to a given plate glass. 

If one follows such a research it is to be observed that 
the size of the specimen, the preparation of supports, and 
the conditions of loading, influence the bending strength. 
It was found in the first experiment that the size of the 
desired piece was of special importance, see Table 2. 


TABLE 2—The Influence of size of the specimen on the 
bending strength of plate glass. 


B 40 20 10 5 cm. 

1, 75 30 15 7.5 cm. 

Kb 216 366 404 485 kg./cm.’ 
(mean) 


Corresponding to the relative number for KB 1, 1.7, 
1.9, 2.2. 

These series of numbers show that, for practical 
purposes, numerical values that are applicable, with 
the exception of the bending strength of glasses, are only 
to be obtained upon large specimens. 


Strength-Testing of Flat Glass. 


Berlin. 


By E. Albrecht, 


The choice of Mechanical Strength as a subject for the 
general session of the German Society of Glass Tech- 
nology is an indication of the fundamental importance 
of this matter. We may expect from such a conference 
that the subject will not only be fully discussed, but that 
several practical proposals will be advanced for approval 
and adoption. 


In this frame of mind the present portion of the sub- 
ject is taken up; and it will be shown, how a few typical 
procedures can be shaped up, from an almost bewilder- 
ing array of possible testing methods. Were these gen- 
erally adopted, we should have, in a reasonable time, 
adequate numerical values to serve as guarantees for 
the mechanical strength of all sorts of flat glass. There- 
by information as to the value of German flat glass 
would be broadened and deepened, and confidence in 
the ware, on the part of manufacturer, dealer, and buyer, 
would be strengthened. 

That the testing of flat glass hitherto has been con- 
ducted neither as routine factory-control nor as deteriora- 
tion testing, may be laid to the fact that the numerical 
values which one obtains depend essentially on the 
method employed in carrying out the tests. Obviously, it 
will not do to speak simply of the mechanical strength 
of flat glass, but one must differentiate, according to the 
approach, between different strengths; for example, 
bending strength, impact strength, etc. For each method 
of approach, different styles of loading must be distin- 
guished—distributed load, one or more single loads of 
different form—and finally, during the course of the 
experiment a whole series of methods of support and of 
stressing will be applied. Figs. 1 and 2 (p. 348) show 
methods of loading and supporting, in an elementary 
fashion, not exhaustively. At least 50 different combin- 
ations can be arranged from the set-ups shown, meaning 
as many possible experimental methods—numbers of 
these have been applied—for each method of attack. 
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Fig. 1. Typical varieties of loading in Testing Flat Glass. 
(Albrecht). 


As long as we consider the strength of flat-glass only 
from the viewpoint of building construction, we can 
limit ourselves in general to static methods (bending, 
torsion). But when we bring into the field of observa- 
tion flat glass for vehicles, land, water, or air, dynamic 
methods also become important. To name some of these: 
a thrust or blow against the surface or a corner; vibra- 
tion and testing by pressure-waves (air-pressure-waves 
from explosions, sustained by windows of buildings, or 
pressure-waves in water, encountered by port-lights in 
ships). Dynamic tests are seriously complicated by 
static stresses, which may be caused by local forces or 
distributed loading (wind-pressure). 

These considerations may suffice to show how incom- 
plete our present information on the strength of flat glass 
is, without mentioning the well-known, universal de- 
pendence of strength-values on size, surface-relationships, 
and thickness of the specimens. Especially when, as 
lately, many instead of a few investigators busy them- 
selves with such questions, a unified point of view is 
not attained. It is a logical consequence of encyclo- 
paedic endeavors, that each separate effort runs farther 
afield. 

Otherwise disposed, and to anticipate, the resolvable 
problem arises, if we may not set out and study the 
question from another angle; to separate out from the 
multitude of possible tests, those of fundamental import- 
ance, because they lay hold of the mechanical properties 
which every manufacturer should be able really to know 
and announce for his glass. 

The selection must go outside of practice and accord- 
ingly consider a series of points of view. The special 
case is not important, but the daily occurrence is, because 
it is the most common. The attack, to which flat glass is 
most commonly exposed, is that imposed by an equally 
distributed, quiet, persistent load. Examples are pres- 
sures of wind, snow, and water. The results must be 
applicable to the construction of buildings, receptacles, 
or vehicles; therefore, they must not be determined on 
too small specimens. The equipment must be simple. 
Material outlay and cost of testing must remain within 
reasonable limits. 

These requirements contradict each other in part. 
Therefore, they cannot be fulfilled by a single test- 
method, but nicely by two. The first of these is the 
fundamental one, that would be carried out only once 
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a year for each variety and thickness of glass; and the 
other would be a derived test, inexpensive and therefore 
routine, like the notch-strike-bending test (Kerbschlag- 
biegeprobe) in steel-manufacture. 

1. Endurance-bending test, with uniformly distri- 
buted load. Specimen about 1 m?, lying free, supported 
on all edges. 

2. Bending strength on specimens about 20 x 40 cm. 
The specimen lies on two knife-edges, with the load on 
a third knife-edge in the center. 

Procedure (1) gives empirically somewhat low values, 
the minimum to be reckoned with; procedure (2) gives 
much higher values. Therefore, the relation between the 
results of the two procedures must be known. This will 
appear, as soon as both procedures come into common 
use, specific for each variety of glass, and will become 
better established through repeated experiment. 

The present condition is, that the static bending 
strength of flat glass is really known only as a maximum. 
We are still far from being able to say what value will 
be reached, for example, in a section of raw glass, and 
whether a single observation will differ markedly from it. 
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Fig. 2. Supports and Stresses in Testing Flat Glass. 


It would be very desirable, however, if such values 
stood at our disposal, and if, building upon these, guar- 
antees could be given for certain minimum values for the 
bending strength of single kinds of flat glass. Each 
giving of a guarantee raises the confidence, not only of 
the manufacturer, but above all of the consumer, in the 
excellence of the ware; and accordingly sales increase, 
especially with skillful utilization of sales-engineering. 

For one product a guarantee of this sort has already 
been given. A certain one-layer safety glass* for vehi- 
cles is tested for a bending load of not less than 1600 
kg/cm* before it undergoes the falling-ball test. If it 
is possible to specify such a value for a product whose 
manufacture is more difficult than that of ordinary glass, 
why should it be impossible to set up corresponding 
guarantees for the latter also? 


Summary 


The strength-testing of flat glass offers a great number 
of separate problems, since it is not possible to speak 
simply of strength, but only—according to the kind of 
attack—of a definite strength, for example bending 
strength. Moreover, beside the kind of attack, the load- 
ing, setting, and tension, etc., influence the results. 

Not the carrying out of all possibilities, but the evalu- 


* Normblattentwurf. DIN DVM 2303 Glastechn. Ber. 1935 p. 95. 
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ation of a few experimental methods, which will com- 
prise a few important lines of attack, will therefore be 
regarded as necessary. 

Two methods are mentioned, giving average values, 
limits of failure, and minimum values. 


The Conduct of Glass Upon Mechanical Working 
of a Special Sort. By B. Kindt, Weisswasser. 

A new process of glassworking with hard metal-work- 
ing tools attacks the material, glass, in more than passing 
fashion. The degree of attack has been hitherto only 
empirically determined. In a series of examples it is 
shown, without great error what the glass of today can 
be expected to stand. The possibilities of form-giving 
(lathe-working, shaping) in operation and practice open 
the vision of being able to recognize a scientific founda- 
tion for the empirically learned results. It appears ap- 
plicable and rich in promise. With the application of 
tools made of especially hard alloys, example—“widia”, 
glass is being turned in lathes, drilled, milled and other- 
wise machined very much as metals would be. 


The Strength of Disannealed Flat Glass 

L. von Reis, Hergogenrath, writes enthusiastically 
about the possibilities of improving the strength of flat 
glass by disannealing. The gain in strength over ordi- 
nary annealed glass is placed at 4 to 6 times. 


The Status of Foreign Investigations on the Strength 
of Glass. By M. Wurges, Drannstat. 

This is a review of the literature published in England 
and America on the general subject of strength of glass. 
The articles cited do not bear dates earlier than 1921 and 
are to be found for the most part in the Journal of the 
Society of Glass Technology and the Journal of the 
American Ceramic Society. 


Studies on the Strength of Hollow Ware with Special 
Attention to Endurance. By Dr. K. H. Borchard, 
Porta Westfalica. 

A step to broadening the field of application of 
glass and toward the improvement of the manufacture is 
the development of certain testing processes and the 
knowledge of the dependence of the properties upon the 
different conditions necessary. In what follows there 
will be set forth a part of my long continued investiga- 
tions on the strength of bottles very briefly. 

1. The usual short-time strength testing of bottles 
is not very satisfactory for the result is dependent upon 
strain, temperature of the experiment, speed of loading, 
length of loading, number of trials, etc. 

2. The variation requires 10-30 trials for the deter- 
mination of a value for breaking strength. 

3. The neck strain is to be given attention over the 
bottom strain. The effect of strain must be considered 
in strength measurements. 

4. Strength goes down with increase of temperature. 
(Pasteurization in bottles: the temperature is to be 
considered in strain measurements). 

5. With increasing velocity of loading, the measured 
result mounts. In breakage testing, statements about in- 
crease of pressure are to be added to the measured values. 

6. The strength F falls off with increasing duration of 
loading H, according to a law of the form: F = a-b x 
logH, in which a and b are coefficients. The strength- 
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time curve goes asymptotically, according to a constant 
independent of time, describing endurance strength. 

7. The practical endurance strength reaches (with 
the bottles investigated) about 40-50 per cent of the 
breaking strength, even though the properties of the 
bottles differ greatly from each other. 

8. The results of a simple determination of strength 
have been described. 

9. For routine production control there suffices a 
one-hour loading at 10 atmospheres. A shortening of 
the testing at once requires a corresponding rise in the 
testing pressure. 

10. As to the influence of the properties on strength, 
we have already published in Glastech. Ber. 

11. The same suffices for breakage tests on bottles. 

12. For practical production control there have. been, 
besides the disclosed test apparatus, recently a more 
extended construction. Figs. 1 and 2 show one kind of 
testing arrangement (patented) which, according to the 
desire of the experimenter, is supplied with a tension 
mechanism which furnishes an especially rapid and safe 
tension. The disclosed construction portrays neck-ring 
clamps. If one is partial to the bottom tension, the 
apparatus may be simplified and cheapened further. 

13. It seems necessary, especially, to pursue further 
the following consideration: 

a. Dependence of strength on the form of the loading 
curve (important for comparison with the strength 
values measured with different apparatus). 

b. Influence of form or shape on bottle strength. 

c. The strength against localized applied forces. 

d. The tension condition of the bottles under internal 
pressure, the theory of the progress of fracture, etc. 

e. Increasing the strength after consideration of the 
established facts. 
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Figs. 1 and 2. Bottle Testers. (Borchard). 
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HARTFORD-EMPIRE EXPLAINS GLASSMAKING 

AT CONNECTICUT EXPOSITION 
A large industrial exposition of extraordinarily success- 
ful character was held from October 2nd to 12th in the 
State Armory at Hartford in connection with the Tercent- 
enary of the founding of the State of Connecticut. The 
exposition was entirely non-competitive. No direct ad- 
vertising was permitted, not even to the extent of indi- 
vidual company names, although standardized official 
signs covering manufacturers by class groups were 
shown. 

Practically every type of product made in Connecticut 
factories was exhibited, ranging from rayon cloth to air- 
plane motors. In many instances the exhibits com- 
prised actual machinery in production, contrasting the 
earlier with the new. 

Connecticut-built machinery has long been known as 
second to none in ingenuity, precision and interchange- 
ability. An interesting detail of this exposition and one 
which, without doubt, contributed much along these very 
lines, was the actual original milling machine, for metal, 
built by Eli Whitney, well-known inventor of the cotton 
gin, and commonly regarded as the originator of the 
factory, or mass production system. 

Contrasting with this early device, and placed next to 
it, was an exhibit by the Hartford-Empire Company, 
intended to give those unfamiliar with the process a gen- 
eral idea of how Connecticut-built machinery is used in 
the production of hollow glassware throughout the world. 
The Hartford-Empire exhibit included a large process 
diagram supplemented by photographs of their full auto- 
matic feeders, forming machines and lehrs. Typical 





batch ingredients were shown in correct proportion. 
There were also bottle forming molds, and a group of 
seventeen bottles and jars made on the Hartford-Empire 
I-S Forming Machine, ranging from tiny perfumes up to 
gallon packers, in blue, flint and amber. 

Hundreds of thousands of persons attended this ex- 
position. 





GLASS IN HISTORY 

“The Role of Glass in History” is the title of an ex- 
tremely interesting article which appeared in The 
Christian Science Monitor for October 14. There is much 
of romance in this story which begins with the ancient 
Egyptians who were the first to make the “trade of 
imitation stones” a paying proposition. One amusing 
tale is gathered from that old Roman historian Herodo- 
tus who reports that the Egyptians put colored glass 
earrings on their crocodiles. 

The article closes with unconscious irony when it says: 
“But what brings Bohemian glass home to us in America 
is not only the famous glass flowers in the Peabody 
Museum, Cambridge, Mass., but the fact that in our shop 
windows are displayed the descendants of this older 
glass, from the same wooded valleys, tagged with the 
now familiar label, ‘Made in Czechoslovakia.’ ” 





One of our correspondents who is now in Mexico City 
on vacation writes that practically all of the new resi- 
dences in Mexico City are being designed in the ultra 
modern style of architecture, with large areas of plate 
glass being used. Each home has at least one or two 
stained glass windows. 


Hartford Empire Company’s exhibit of hollow glassware manufacture at the Connecticut Exposition. 
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THE THURINGIAN GLASS INDUSTRY* 


By DAVID H. BUFFUM 
American Vice Consul 


HE Thuringian glass industry is most decidedly 

among those German industries which have been 

placed in a particularly precarious position by 
the world economic crisis and is at present laboring 
under extreme difficulties. This is attributable very 
largely to the fact that it is one of the principal German 
industries which has in normal times an export quota 
of from 50 to 60 per cent of its total production. It is 
therefore quite evident that the existent low ebb of 
international trade, the adoption of import quota systems 
on the part of many countries, the depreciation of the 
leading currencies of the world, the erection of unsur- 
mountable tariff barriers and similar obstacles in the 
path of free exchange of commodities have had a dis- 
astrous effect upon the Thuringian glass industry which 
was formerly of very important significance from a 
national standpoint. The severity of the situation has 
been rendered more acute through the fact that the 
domestic market for this industry has been very ad- 
versely affected by the low purchasing power of the 
German people and by the generally low level of indus- 
trial activity coincident with the economic crisis in 
Germany during the course of the last three or four 
years. A slight improvement with regard to the domes- 
tic market has been felt since the middle of 1934, but 
in the course of an investigation at the centers of glass 
production in Thuringia, it was apparent that this 
domestic upward trend has done very little to mitigate 
a critical situation and that the ominous shrinkage of 
exports is being viewed with mounting alarm. 

The Thuringian hollow glass industry includes a very 
comprehensive range of products and naturally condi- 
tions vary somewhat in the different branches. Although 
it is unquestionable that certain branches are at an 
unprecedentedly low level, there are others that are 
reported to be in an appreciably better position than 
was the case two or three years ago. For instance, 
there have been recent indications to the effect that a 
quite tangible improvement has been had in the thermos 
bottle industry, which is one of the branches most affected 
by the depression, in that for several years the world 
ceased to buy articles even remotely associated with 
luxury. Another branch of Thuringian glass industry 
that has recently reported better business results com- 
prises the manufacturers of chemical-pharmaceutical ap- 
paratus. Other lines of the glass industry, such as the 
manufacture of thermometers, pearls and beads, artificial 
eyes, Christmas tree ornaments and electric light bulbs 
publish much less optimistic reports. 

Apparently continuously decreasing exports constitute 
the salient reason for the present unsatisfactory condi- 
tions in most branches of the glass industry. Many 
Thuringian glass manufacturers interviewed complain 
about very keen competition on the world markets caused 
by numerous glass articles manufactured in Japan which 
are being supplied at such incredibly low prices that 
foreign buyers are taking them readily, oftentimes in 





*Released for paeaie in Tue Grass Inpustry through the courtesy 
of the Bureau of Foreign and Domestic Commerce, Specialties Division. 
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spite of the fact that they are admittedly of inferior 
quality. This is of course in keeping with the prevalent 
trend to buy at the lowest possible figures irrespective 
of quality and workmanship. Only those branches of the 
Thuringian glass industry that have been producing spe- 
cialized articles requiring an especially high degree of 
skill and long traditional experience, such as the manu- 
facture of artificial eyes, scientific appliances and pre- 
cision instruments necessitating fine quality materials, 
are less affected by Japanese competition. 


LIMITING MACHINERY NO CURE FOR UNEMPLOYMENT 


That part of the glass industry that is confined to the 
Thuringian Mountains still retains many primitive fea- 
tures, for a high percentage of the production is per- 
formed by hand labor in small home workshops and in 
many instances tools and methods resorted to do not 
differ materially from those employed in the Middle 
Ages when the industry was first introduced into 
Thuringia from Bohemia and Venice. Keen competition 
abroad and dwindling exports have caused a great deal 
of distress among such hand workers, most of whom 
have been inclined to attribute all their woes to the advent 
of machinery and recently there has been considerable 
agitation in the mountainous districts advocating the 
abolition of all glass-blowing machinery in the chemical- 
pharmaceutical glass industry, in which manual labor 
was employed exclusively up until a few years ago. 

In response to rather frantic appeals for relief, the 
Government of the State of Thuringia adopted extreme 
measures in June, 1933, by issuing a series of decrees 
limiting the use of machinery in certain glass industries, 
on the theory that unemployment and attendant discon- 
tent would be reduced thereby. Presumably these decrees 
were based upon the assumption that the employment of 
machinery for lowering the cost of production in certain 
branches of the glass industry has tended to impair, 
rather than to improve, the economic welfare of the gen- 
eral population dependent upon that industry, with little 
or no apparent consideration of the fact that in all like- 
lihood it is machine production in competitive countries 
that is depriving them of their livelihood. In view of 
the propaganda features in the preamble to each decree, 
to the experimental character of some of the measures 
and the wide departure from business logic, many busi- 
ness men at the time felt that they were dictated more 
by political than by economic considerations. In the 
course of an investigation throughout the glass produc- 
ing districts of Thuringia, it has been ascertained that 
although these decrees have not been actually revoked, 
they are being disregarded almost entirely by virtue of 
the fact that they have been found to be devoid of prac- 
ticability. It is understood that the only restrictions 
with reference to the installation of new machinery and 
apparatus that are being applied at present, pertain to 
the manufacture of ampoules. 


The glass industry occupies a very important position 
in the economic structure of Thuringia and normally 
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furnishes employment for about 17,000 persons. In all 
of Germany there are at present 500 factories working 
hollow glass into a very wide variety of glass instru- 
ments and apparatus, thermometers, chemical-pharma- 
ceutical glassware, etc. the high bulk of which are con- 
centrated in Thuringia, where there are 430 enterprises 
which could be considered of factory proportions. At 
present about 4,000 persons are being employed in 
Thuringian glass factories, and it is estimated by those 
in close touch with the trade that from 3,000 to 4,000 
receive employment in about 1,200 home workshops. 
There are 40 glass foundries in Thuringia normally em- 
ploying 6,000 workers. Only 30 of these foundries are 
in operation with payrolls that would not exceed 4,000. 


he nseer is such an extensive variety of articles pro- 
duced in the glass industry, a great many of which 
command slightly different wages, that it is impossible to 
obtain an accurate wage scale. It is stated by industrial 
leaders, however, that general wages in the glass industry 
would not exceed the very low average of 30 marks a 
week. Wages paid in the glass industry in the Thuringian 
Mountains, including the districts of [lmenau, Altenfeld 
and Lauscha, have always constituted the lowest remune- 
ration in the whole German glass industry, but wages now 
received are stated to be lower than at any time in the 
recorded history of the industry. There are several con- 
tributive factors for the relatively low level of wages 
in Thuringia, perhaps chief among them being the fact 
that a large proportion of the finished products emanate 
from small home workshops. As the home workshop is 
not a factory, and the skilled home worker is generally 
an independent artisan, assisted as occasion arises by 
members of his family, he is not, generally speaking, an 
employer of labor, and formerly was not subjected to 
statutory charges for unemployment insurance and 
similar social services, nor to legal control over the hours 
of labor in his workshop. 

A great many workers in the Thuringian forest, 
although possessed with a very high degree of skill and 
talent passed down through the centuries, are endowed 
with very little business ability, with the result that they 
have been ill prepared for the world depression that has 
deprived them of their erstwhile markets. Exploitation 
of such workers has been frequent in the past, and a 
great many sales have been made at an exceedingly 
slender margin over cost of production. With the in- 
auguration of machine units in several branches of the 
industry, displaced laborers have frequently opened up 
small workshops of their own and, in order to live, have 
been glad to accept remuneration considerably under that 
which they would have been entitled to in a factory. All 
of which has tended to cause an unhealthy type of com- 
petition within the industry. 


At present the glass factories in Thuringia are work- 
ing on a reduced basis of 36 hours a week. It is under- 
stood that in the home workshops workmen are not aver- 
aging at this time more than 24 hours a week. In the 
home workshops the operators generally work 12 hours 
at a stretch when they have work, which is apt to come 
in irregularly. It is now prohibited to work either fac- 
tories or home workshops between 6 P. M. and 6 A. M. 

Among the chief products of the hollow. glass foundries 
are tubes, funnels, lighting globes, thermos bottles, and 


352 








German Exports of Glassware for Lighting Fixtures 
1932 1933 1934 
Country Metric 1000 Metric 1000 Metric 1000 
Tons Marks Tons Marks ons Marks 
EN (2 Ss Since leu 77.2 118 65.8 86 49.4 70 
I ss nga ttre 180.2 205 2388 226 187.1 180 
eee 6.8 8. 226 30 
Czechoslovakia 39.8 83 5.5 25 7.5 11 
NS Sr 168.0 219 237.3 281 321.7 353 
apa er ereret 
NN oe ccwdees 437.2 574 349.9 457 187.0 239 
Great Britain ...... 2778.5 2402 3182.4 2564 2476.9 9117 
Ns es a 8.0 28 28.4 48 
re 82.2 98 24.3 25 «6563 66 
SIS 6 db ote Chee aes 200.8 149 107.0 78 153.4 123 
i ncn wick 860.7. 801 953.8 864 806.1 743 
es a oe se 
“eee 60.9 40 343 25 
Luxemburg ........ 4.1 9 6.8 10 9.2 14 
Netherlands ....... 680.8 612 710.9 569 460.6 430 
er 39.9 81 41.9 84 44.5 74 
Roumania ......... 37.8 48 34.6 ee 47 
RS Fhe ae. 0.8 14 1.3 52 
Sear District ...... 45.7 70 3838.4 54 748 99 
ME ss 50s a5 ieee aoe 83 = 39.9 86 50.6 97 
ES co OS. Soe 91.9 190 888 177 988 194 
Switzerland ........ 261.3 340 278.1 353 231.7 302 
OO” Sa 
Brit. West Africa .. 58.4 40 63.4 46 52.3 33 
eae oe 112.1. 121°: 9589. 108 2207 115 
French West Africa 24.2 18 19.2 15 
Irac (Syria Libanon) 46.1 as 
Palestime .........; 4.9 13 $238 27 
CS 36.2 23 20.3 14 
A os occa aes 128.1 101 187.9 137 120.5 90 
Union South Afr. .. 73.2 88 62.4 49 89.4 88 
British Indies ..... 2351.5 325 2.1 2S 1721 24S 
ere 
ee 29.2 35 15.1 15 
ee. ee ecen 21.8 48 144 21 3.2 18 
Dutch Indies ...... 12.2 28 5.1 yy 20 31 
Es oa a a came 
RE Seater en 19.3 aa. 137 a7 . 32 12 
Other Asia .....22i: 67.7 50 398 2 aha 22 
United States ...... 736.5 601 585.7 426 48.0 45 
hk 1498 141 125.0 86 159.5 97 
Argentina ......... 15.7 40 19.9 45 312 57 
RCRA ERS ae 7.8 24 
ig EIR RS 
ESD SS epee 
re 
ee 15.4 13 
Philippine Islands . 14.3 17 
Uruguay .. ie a 2) 14 16.3 14 (21.1 17 
Other Brit. Amer. .. 43.7 41 688 55 65.7 46 
Comm. Australia ... 12.4 13 
New Zealand ...... 15.8 11 
Ae Cee. cs 204.2 388 253.2 408 249.9 398 
N.S oo Sa caked 8104.8 8305 8226.4 7769 6647.8 6722 





glass vessels of various kinds. Foundries in Ilmenau, 
Schmiedefeld, and several other towns in Thuringia, pro- 
due the tubing used in the manufacture of thermometers 
and glass instruments, a branch of the industry that is 
concentrated in that region. The term “glass instru- 
ments” is an exceedingly elastic one in that under this 
category thousands of different articles are manufac- 
tured. Other glassworks in Thuringia manufacture vari- 
ous articles such as globes for lighting fixtures, perfume 
bottles, vacuum flasks, medicine phials, etc. 


LOCATION OF SPECIALIZED BRANCHES 


The hollow glass industry of Germany is centered in 
the heart of the Thuringian forest, principally in the 
mountainous districts of Ilmenau, Altenfeld and Lauscha. 
Raw glass production in the Ilmenau. district consists 
chiefly of tubing for the glass blowers using the enamel- 
ing lamp and fashioning therefrom laboratory glass, 
thermometers, glass instruments and apparatus, and 
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vacuum flasks. Ilmenau is the distributing center for the 
various branches of the Thuringian hollow glass indus- 
try. In this region are manufactured innumerable kinds 
and types of chemical, medical, surgical and meteoro- 
logical instruments and apparatus. Certain factories in 
Ilmenau, Schmiedefeld and other hill towns in the imme- 
diate vicinity specialize in the production of ther- 
mometers, glass instruments and apparatus, such as 
syringes, electrical vacuum tubes, radiometers, spectrum 
tubes, inhalation apparatus, and precision instruments. 

In the Altenfeld district is centered the manufacture 
of vacuum flasks, perfume bottles, ampoules, glass con- 
tainers for packing, pills, tablets, lozenges, etc., as well 
as numerous chemical-pharmaceutical appliances. 





German Exports of Glass Instruments and Apparatus 





1932 1933 1934 
Country Metric 1000 Metric 1000 Metric 1000 
Tons Marks Tons Marks Tons Marks 
pO eee 77.1 253 «6-838... 223. 63.3 ~~ Zai 
pry 6.3 258 805 :' 274 696 281 
ee ree 8.3 40 9.2 46 15.5 71 
Czechoslovakia 1050 360 1012. 351. 936 331 
Desmark ....:..... 55.7 262 828 389 84.7 390 
CO Se 9.8 qe OAS 1 15.4 93 
ee eee 47.3 345. 600... 374... S32 Sbl 
Great Britain ...... 214.3 688 252.4 ° 860 268.2 837 
SpE Po. Cos ono 22.9 114 41.4 169 394 192 
ee CEE 158.5 391 1240 363 85.3 330 
ee. 5.1 27 5.1 27 5.3 31 
Ee ots as cise dn 246.5 624 2548 672 249.3 576 
a eer es 7.4 48 10.4 69 9.2 65 
a Oe “reese ns 49 8.9 56 9.5 55 
Luxemburg ........ 3.1 17 3.6 17 3.0 14 
Netherlands ....... 159.8 632 185.6 645 192.6 653 
POE. Boe ac dns ae 23 145 35 3140 422 10 
ON eee 99 .1 . 224 44 426 24 
eee 17.3 92 283 147. 21.2 120 
je SS err 44.7 441 47.00 230 74.1 340 
TS ere 13.8 236 1.4 23 0.7 10 
Sear District ....... 4.2 29 6.4 34 7.6 36 
M2 hr dae. 550% 82.88 372 131.2 499 133.8 489 
IIS oS So bs aa as 83.4 373 112.4 426 111.7 424 
Switzerland ........ 162.0 739 172.8 754 212.3 804 
Yusosmvis -......<; 328 178 276 120 210 103 
is ae 20.7 99 21.3 92 30.6 109 
French Africa ..... 0.7 6 1.6 7 
Irac (Syria Libanon) 2.3 10 
yO ee 2.9 14 6.3 24 5.4 26 
perl onan glock un 6.6 27 re | 32 
Serre 18.4 93-309 i237 Siz 144 
Union South Afr. .. 20.9 99 19.6 oF . 2a. 93 
Bite ERG 2. oe ees 109.0 429 109.2 423 101.2 405 
RSW cds sk suceeay.a 36.2. 100 469 244. 431 188 
Dutch Indies ...... 16.0 80 29.0 94 «21.5 77 
NE Sas oh 5 as iy wis 0 2.9 71 1.2 47 
WN A rico chek ete nS | 15 5.6 28 y &. 15 
United States ...... 250.0 1350 274.5 1264 134.7 614 
OS ae re 48.8 239 590 248 50.9 193 
Agwentina .......... sue. 30l- 661 206. 66:2 235 
NE Sk es eackuis ee 101.3 430 3832 725 1229 585 
Ree le Suse 9.7 65 4.5 28 8.2 52 
nee eee 5.4 56 228 101 45.5 105 
NE SAE PE 21.9 100 27.0 106 40.0 153 
Se eee 33.1 ive 432 2 BW2 8 
RS a eee 10.1 59 5.7 31 10.2 50 
Phil. Islands ....... 7.2 27 9.1 35 3.9 19 
i... ere 13.1 so 188 oe TFS 70 
Venezuela ......... 4.2 38 4.2 29 6.9 56 
Comm. Australia ... 25.7. 109 31.4 128 302 # £139 
New Zealand ...... 2.3 13 4.5 23 3.1 17 
PREECE 5.8 29 4.5 25 4.1 30 
pe eer aa ee 5.1 36 4.6 25 3.9 29 
Total ............2518.2 11127 2971.6 11720 2768.5 11035 





The production of Christmas tree ornaments, dolls’ 
eyes, artificial human and animal eyes, glass toys, 
marbles, pearls and beads, spun glass, glass flowers and 
fruits, is concentrated in the Lauscha area. The manu- 
facture of most of these finished products is very closely 
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associated with the toy industry, which is another im- 
portant Thuringian forest industry carried on to a large 
extent by home workers in the mountainous towns and 
villages, notably in Sonneberg and Lauscha. 

In keeping with recent measures, there has been a 
general reorganization of the German glass industry 
according to the various branches. These measures were 
adopted in the early part of May, 1935 and although no 
data has been published as yet and very few details are 
available at this time, it is known that, for purposes of 
Government supervision, the entire glass industry of Ger- 
many is divided into three main branches, namely: flat 
glass, hollow glass and finished glassware. The first two 
groups cover the production of the semi-manufactured 
raw materials of flat and hollow glass, from which the 
third group manufactures in diverse variety finished glass 
articles. The third group is again divided into three 
sub-groups: the glass-working industry, hollow glass 
working industry, and flat glass working industry. Espe- 
cial emphasis is laid upon the first sub-division men- 
tioned above insofar as Thuringia is concerned, in that 
it includes the manufacture from hollow glass of ther- 
mometers, myriads of glass instruments, thermos bottles, 
etc. The second sub-division embraces especially glass 
painting and similar industries of Saxony specializing 
in decorative work. The third sub-division comes under 
the jurisdiction of the Reichsverband der Deutschen 
Hohlglasindustrie (having its headquarters at Dresden) 
and pertains very largely to the manufacture of various 
kinds of medicinal glassware, flacons and bottles. 

Until very recently the general interests of the glass 
instrument industry have been authoritatively repre- 
sented by an association of manufacturers known as the 
Verband Deutscher Glasinstrumenten-Fabriken E. V., of 
Ilmenau. This association is composed of the manufac- 
turers of chemical and pharmaceutical glassware, ther- 
mometers and airometers, clinical thermometers, surgical 
glassware, all glass syringes, artificial glass eyes, glass 
packings and ampoules, electric light bulbs, thermo- 
static bottles and Christmas ornaments. This associa- 
tion formerly occupied itself with the wage and other 
agreements, the collection of debts, the settlements of 
claims against customers, and the regulation of the sup- 
ply of raw materials to thermometer manufacturers. This 
organization is still continuing under the same appella- 
tion, but in a somewhat modified degree in keeping with 
the general reorganization above alluded to, it is under- 
stood to be functioning as a sub-division (Unterfach- 
gruppe). Although this association continues to repre- 
sent the interests of the industries enumerated to a 
certain degree, its only official function is that of fixing 
sales prices for the various glass articles. It has nothing 
whatsoever to do with the fixing of wage scales, produc- 
tion quotas, working hours and similar questions, which 
are now under the control of Trustees of Labor (treu- 
hander) or other agencies of the Government. 


E thermos bottle industry has been in desperate 
straits during the past few years, and at the beginning 

of 1935 both demand and prices had receded to such 
an unprecedentedly low level, as to necessitate interven- 
tion on the part of the German Government with a view 
to remedying a critical situation. By 1930 there had 
been such a decreased demand for thermos bottles that 
Thuringian factories were faced either by the contingency 
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of shutting down completely or working at greatly re- 
duced time; but in spite of a definite slowing up of pro- 
duction, stocks on hand increased at a rate entirely dis- 
proportionate to the demand and had to be sold at a 
sacrifice. The result was that domestic as well as for- 
eign buyers became exceedingly reluctant to give orders 
because of a feeling that at any time prices might be- 
come even lower. As a consequence of the very low 
prices, many department stores in Germany began a 
policy of offering thermos bottles at bargain rates as ad- 
vertising features. This had such a derogatory effect upon 
the market that by December, 1930, the prices for vacuum 
flasks were so low that manufacturers had very scant, 
if any, profits and in the following years there were 
many desultory attempts at fixing prices by agreements 
between manufacturers, but until very recently these 
were devoid of practical results. Ultimately the situation 
became so acute that on February 15, 1935, the Reich’s 
Minister of Economy issued a decree which provided for 
the control of the German market for thermos bottles. 
One section of this decree stipulates that all German 
manufacturers of the raw bulbs for thermos bottles and 
similar double-walled glass containers are compulsorily 
united into an association to be known as “Vertragsge- 
meinschaft fur Isolierflaschen zu Ilmenau.” Although 
about thirty of the forty German factories engaged in 
the production of thermos bottles and related articles 
had agreed some years ago upon a voluntary price cartel, 
according to the claims of the majority of producers, 
the ten outsiders in the industry devastated the foreign 
markets for German thermos bottles, especially in Great 
Britain. By this latest decree compulsorily uniting all 
manufacturers, a strong governmental control will be 
exercised in the future upon production, prices, export 
methods, and other important business phases of the 
industry as a whole. 

With a view to avoidance of the overproduction of 
the past, another section of the decree provides that until 
December 31, 1935, it is forbidden to establish new 
works for the production of raw bulbs for thermos bottles 
and similar articles; to enlarge the business facilities 
of existing firms of the said character; to increase the 
capacity of existing factories, and to reopen factories of 
this category, providing they were closed down earlier 
than twelve months prior to the issuance of the decree 
under discussion. 


There is a further provision to the effect that con- 
tracts for the delivery of thermos bottles and spare parts 
within Germany made before the issuance of the decree, 
shall become null and void if the goods had not been 
delivered to the purchaser at the time the decree became 
effective, providing that the purchasing conditions were 
more favorable to the purchaser than the prices and gen- 
eral conditions fixed by the new association. 

By way of illustrating the unfavorable economic situa- 
tion which had developed prior to the establishment 
of the compulsory association, the domestic price for 
ordinary thermos bottles with a capacity of half a liter 
had been fixed by the former voluntary price cartel of 
German thermos bottle manufacturers at RM. 0.90. This 
includes a retailer’s profit of 33 1/3 per cent, and a 
wholesaler’s profit of 15 per cent. Contrary thereto, 
about ten German manufacturers not belonging to the 
cartel offered similar thermos bottles on the English 
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market at the overwhelmingly low price of RM. 0.29. 

It is stated that in 1934 the German production of 
thermos bottles amounted to between ten and twelve 
million units. Between seventy and seventy-five per cent 
of this amount was exported, and it is understood that 
from four to five million units went to Great Britain. 
The weight of all German thermos bottles exported in 
1934 was about 3,000 metric tons, contrasted to 3,700 
metric tons in 1933. 

Declining exports coincident with the erection of tariff 
barriers in countries which formerly furnished important 
outlets for German electric light bulbs of the low volt- 
age type, have also placed this branch of the glass in- 
dustry in very straitened circumstances and likewise have 
prompted recent intervention on the part of the German 
Government. On March 11, 1935, the Reich’s Minister 
of Economy issued a decree relative to the formation of 
an Association of German manufacturers of low voltage 
electric bulbs. By virtue of this decree, which became 
effective as of March 14, 1935, the forty-five German 
manufacturers of low voltage electric bulbs were com- 
pulsorily united into the above association until June 
30, 1940. Of this number, forty of the factories are 
situated in various parts of the Thuringian Mountains, 
while two are in Berlin, one in Leipzig, and one in Dort- 
mund. Details of the contemplated reorganization are 
not yet available, but conditions are so chaotic that 
drastic measures are generally expected. 

In this decree the Reich’s Minister of Economy re- 
serves the right to issue in the near future the by-laws 
applicable to the association, which will prescribe the 
rights and duties of the members, and which will pertain 
to the administration and other problems of this some- 
what harried branch of the glass industry. Pending the 
publication of the by-laws, according to the decree, the 
functions of the directors and similarly responsible 
parties of the association, shall be executed by a trustee 
appointed by the Ministry of Economy. Insofar as con- 
tracting obligations are concerned, this trustee must 
secure the approval of the Thuringian Minister of 
Economy. The trustee fixes at his discretion the pro- 
duction quotas of the association members. Protests 
against such quota fixations can be made within two 
weeks, and, if the trustee does not favor reconsideration, 
the matter will be referred to the Reich’s Minister of 
Economy for final decision. 

The first business year of the association extends from 
March 14, 1935, until June 30, 1936. Members of the 
association are obliged to pay contributions to be fixed 
by the Reich’s Minister of Economy. If one of the mem- 
bers infringes any of the regulations, by-laws, or decrees 
issued by the Reich’s Minister of Economy, the offender 
will be fined by a special court. No limit is set as to 
the amount of such a fine. 


Such statistics indicate a steady decrease of exports of 
almost all types of glass products from 1930 to 1935, 
which is the most salient reason for the present de- 
pressed status of the industry. Exports of glass instru- 
ments and apparatus to practically all foreign markets 
fell off in the above named period, but those to the United 
States were subject to an especial decline, for in 1930 
such exports amounted to 492.5 metric tons, valued at 
RM 2,699,000, and in 1934 they had shrunken to 134.7, 
valued at RM 614,000. (Concluded on page 357) 
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EQUIPMENT 


CATALOGS RECEIVED 


Foxboro Potentiometer Controllers for 
Industrial Temperatures. Bulletin 202. 
Foxboro Co., Foxboro, Mass. An in- 
terestingly illustrated 20 page bulletin 
of the company’s complete line of 
potentiometer and _ resistance _ ther- 
mometer controllers. The new Type 
H Drive Unit is presented, together 
with a number of simplified wiring 
diagrams to enable the reader to visual- 
ize the installation. 


The Surface Illuminator for Opaque 
Specimens. Bausch & Lomb Optical 
Co., Rochester, N. Y. A new surface 
illuminator for illuminating opaque 
and translucent specimens to be ex- 
amined at low magnifications. 


Ideas for Xmas Merchandising. Hinde 
& Dauch Paper Co., Sandusky, Ohio. 
Illustrations and suggestions for Xmas 
merchandising by using wrappers and 
cartons of corrugated fibre board. 





AT CHEMICAL EXHIBIT 


The Brown Instrument Co., Philadel- 
phia, and the Minneapolis-Honeywell 
Regulator Co. will have a combined ex- 
hibit at the 15th Exposition of Chemi- 
cal Industries which will be held at the 
Grand Central Palace, New York, Dec. 
2-7. This exhibit will feature instru- 
ments particularly applicable to the 
chemical industries for indicating, 
recording and automatically control- 
ling temperatures, pressures, flows, 
humidity, percentages of CO: and 
liquid levels. 





NEW TEMPERATURE 
CONTROL METHOD 

A new method of temperature control 
has been devised by the Wheelco 
Vacuum Products Co., Chicago, which 
features a galvanometer pointer that 
does no mechanical work to cause the 
relay to function. In other words, it 
performs elecirically by the use of a 
vacuum tube rather than mechanically. 
This, it is claimed, enables the trans- 
lation of mechanical motion on the 
scale to electrical function of the con- 
tactor to be made as broad as the scale 
or as narrow as is required. 

The Wheelco Limitrol (not illus- 
trated) is designed to operate with any 
auxiliary or relay means of control 
now in use. It can be adapted to in- 
dicate temperatures within 0°-3000°F. 
An indicator is set at the limit of tem- 
perature desired. When the tempera- 
ture in the oven or furnace reaches this 
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AND SUPPLIES 





NEW HARD GLASS CUTTER 


Cutting through various shaped bars, 
rods or tubes of hard glass, ceramics, 
metals and similar materials up to 
2% inches in diameter is a matter of 
few seconds time with the new wet- 
disc cutter introduced by the Eisler 
Engineering Co., 769 So. 13th Street, 
Newark, New Jersey. 

The cutting tool of this machine 
consists of a thin abrasive wheel driven 
by a 34 horsepower motor at a speed 
of 5,500 surface feet a minute. The 
wheel revolves within a cooling tank 
partially filled with water above the 
cutting level. An adjustable stop is 
furnished for accurately determining 
the correct cutting length. A quick 
acting clamp and long trough facilitate 
holding and handling the material. 


In cutting a rod it is first brought 


against the stop which locates it for 
cutting length. The clamping jaw is 
then closed about the rod, securely 
holding it as it is brought against the 
revolving cutting wheel under water. 
li is immediately severed, whereupon 
another section is moved into position. 
The operation may be performed con- 
tinuously and with great rapidity, re- 
sulting in very fast production. 

Wet-disc cutting as performed on the 
above machine not only is faster but 
has distinct advantage over dry cutting, 
saw cutting and other methods. As 
the cutting takes place under water 
the dust hazard is eliminated and burn- 
ing of material avoided. Wheel speed 
is slower with the prolongation of 
wheel life due to the cooling effect of 
the water. A wider range of materials 
may be cut and a smooth surface cut 
produced. 





vue 
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POMTER _ OMT aC 
Taneet «SETTING INDEX CONTITK FLAe 


A control pyrometer with the “Wheelco 
System No Contact Control”. 


limit, a warning will be signalled by 
a light and bell, and the furnace or 
oven will be automatically shut off. 
This instrument is also furnished 
with an automatic switch that will 
handle up to 39 thermocouples. The 
temperature at one thermocouple is in- 
dicated every 10 seconds. When the 
limit of temperature is reached at any 
thermocouple, the Limitrol will auto- 
matically deliver its signal, indicate 
the number of the thermocouple located 
in the furnace or at a point where the 
trouble exists. The switch will be im- 
mediately stopped and the furnace may 
be shut off. When this happens, it is 
simply necessary to press a button on 
the front of the instrument to set it in 
operation again and give the necessary 
attention to the point indicated. 
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CURRENT PRICES 


FURNISHED BY PRODUCERS, MANUFACTURERS AND DEALERS 


Acid 
Se SN oi ies ave tid bedeccanscas Ib. 
Hydrochloric (HCl) 20° tanks ...Per 100 Ib. 


Hydrofluoric (HF) 60% (lead carboy)... .ib. 


Ee NR RP ee ae Ib. 
Nitric (HNOs) 130 Ib. carboy ext. Per 100 Ib. 
Sulphuric (1[2SOQO.4) 66° tank cars ...... ton 
TREE kh os Seo hk Rod tS eresebewnenenes Ib. 

Aluminum hydrate (Al (OH)s) ......... Ib. 
Aluminum oxide (AlzOs).............0005. Ib. 
Ammonium bicarbonate (f.o.b. works)....... Ib. 

(f.o.b. N. Y.)...... Ib. 
Ammonium bifluoride (NHs)FHF.......... Ib. 
Ammonium nitrate (NH«NOs) ........... Ib. 
Ammonia water (NH:OH) 26° drums...... Ib. 
eS de rere Pere Ib. 
Antimony oxide (Sb2Os)..............6--- Ib. 
Antimony sulphide (SbeSs)................ Ib. 


Arsenic trioxide (AszOs) (dense white) 99%. .Ib. 


Barium carbonate (BaCOs), Crude, (Witherite) 


90%, 99% through 200 mesh............ ton 
90% through 100 mesh.................. ton 
Barium hydrate (Ba(OH)a).............-- Ib. 
Barium nitrate (Ba(NOs)2)..............- Ib. 
Barium selenite (BaSeQOs)................. Ib. 
Barium sulphate, in bags................. ton 
Barium sulphate, glassmaker’s, carlots, bulk 
NG Ee ee ere ton 
MM ee TES. wn dingo eke awed bd eR S Ib. 
Borax (Nass0710HsO) .............2002- Ib, 
CGE 4 nc o ccc ccvcecsiee’ In bags, Ib. 
DOE oivscccccuscpeissucs In bags, Ib. 


Boric acid (HsBOs) granulated ....In bags, Ib. 


Cadmium sulphide (CdS)— ............. Ib. 
Calcium phosphate (Cas(PQ«)2) ......... Ib. 
CIN. veces ter bead cebebeuaswe vowel Ib. 
Cerium hydrate 

100 Ib. drums and 600 Ib. barrels ...... Ib. 
Chrome Oxide Green, 400 Ib. bbls. ........ Ib. 
Cobalt oxide (CoxOs) 

Dae Us ch te Woden gue cenbne sab esauwened lb 

oS Ss ae eee mn Ib. 
Copper oxide 

Sn I ics cwacate ce at dudechhanees Ib. 

Pn ME 00.5 onecamnadonwedaaeeas Ib. 

CNG, Cis ccaticakdawctcadeets Ib. 
Cryolite (NasAl Fe) Natural Greenland 

FE RE Re EIR Tne Coe Ib. 

Synthetic (Artificial) ........... ...-. lb. 
Epsom salts (MgSO.) (imported) technical 

Per 100 Ib. 

Feldspar— 

SAD. cdenccereocteeeseksedacones ton 

OP ED <<dvivescdedseduneteneesraes ton 

SE s45<cvivticcsccbabesstauendatl ton 

Ce |. .nicilenccadnsboe see ton 


Carlots Less Carlots 
.29 
1.10 
rene 13% 
10 -10-.11% 
ane 5.50 
15.50 nie 
...- Jf Po.or Gr. .25 
1 Cry. 25% 
.04-.04% .04%4-.05 
.04 .05 
.0515 at 
.0571 
14% 
.08 
02% 
10% 
144% 
cade 13 
03% .04-.04% 
40.00 45.00 
37.00 +e: 
.049 05% 
.07% 
pee 1.50-1.75 
19.00 24.00 
15.00-16.00 18.00 
-06 06% 
022 .0245-.027 
-0245 .027-.0295 
.05 .0525-.055 
“ -90-.95 
.07 07% 
-0215 
er 65 
17 .215-.25 
1.39 
1.49 
.25 
15 
22 
08% .09 
08% -09 
2.30 
11.00-13.25 


11.50-13.75 
11.75-14.00 
11.00-13.25 


L. C. L., (Min. 2 tons) $3.00 per ton additional plus charge for bags 


Fluorspar (CaF2) domestic, ground, 96-98% 
(max SiOs, 24%4%) 
Bulk, carloads, f.0.b. mines.......... ton 
CN acd aivcins Sousa da cbeawand>ouse ton 
Bee: TE boc ccescckcctctscabad Ib. 
NE Ginn casa wdeeertevenvecebamoaen Ib. 
Iron oxide— 
PM: 2. + cc ghnea nwesemaee Kale Ib. 
PS CONOR) © onc cc cignesacdubcvsabes Ib. 
Det: MN oo kk Citnae eed etduccoab vans Ib. 
Rasta ¢f. & &. Glee) «.cccecccocccseess ton 
English, lunp, f. o. b. New York ........ ton 
Kryolith (see Cryolite) 
Lead chromate (PbCrOe)........cccccccess Ib. 
Lead oxide (Pb.O,) (red lead) (N. Y.)....Ib. 
Be OR BE oc ccbecccduveicduacotiase Ib. 
Bend Chan 8 TOD ciscesccccccesdiccs Rb. 
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30.50 Ben 
32.10 38.00-40.60 
eee 07 
-04-.07 
oe -0425 
04% eve 
-035-.05 

8.00-9.00 


14.50-25.00 24.50-30.00 


eee -16 
-07 ne 
-075 
08 





Lime— 
Hydrated (Ca(OH)s) (in paper sacks). .ton 
Burnt (CaO) ground, in buik........ ton 
Burnt, ground, in paper sacks......... ton 
Burnt, ground, in 280 lb. bblis..... Per bbl. 
Be GERI: ois osc csencreccccccscd ton 
Litharge (PbO) (New York Prices)......... lb. 
PED nb Ges adu ebb baaevaaced os Ib. 
eee Me OR css debe eekicedcanes Ib. 
Magnesium carbonate (MgCOs)........... Ib. 
Magnesium sulphate (U.S.P.) ............- Ib. 
Manganese, Black Oxide 
NS ORO ER pen ere ton 
Sr PINNED. Sn kG Se ayo a <s'aciomew ce ton 
EE dv. ta va Sh arcigpece ath enty « ton 
Neodymidm oxalate, 50 lb. drums .......... Ib. 
Nickel oxide (Ni2Os), black .............. Ib. 
Nickel monoxide (NiO), green ........... Ib. 
Peer e0 Taiiia WOR. «6.5 soca cctras ceca ton 
Potassium bichromate (K2CrzO71)— 
NN di hop ames cee we wanes as one 45:2 Ib, 
DED ica caeveteetaaedud cvicwad Ib. 
Potassium carbonate 
Calcined (K2COs) 96-98%............. Ib, 
NO: III iin sc wldwid wine's owed Ib. 


Potassium chromate (K2CrO«) 450 Ib. bbls.. Ib. 
Potassium hydrate (KOH) (caustic potash). . Ib. 


Potassium nitrate (KNOs) (gran.)......... Ib. 
Potassium permanganate (KMnQu,)......... Ib, 
ENE ss ERs Nias Ew be 86 Nie a Be ide cece’ Ib. 
Rare earth hydrate 

Me MN 05 50d ng Sealedsonenkes Ib. 

Monk ed ens calbesoodeneae Ib, 
er Rn tN achawebevewes Ib. 
EE cern pa SS wee abaaawae sau ealcaat Ib. 
Rutile (TiOz) powdered, 95%.............. Ib. 
Salt cake, glassmakers (NazSO«s)........... ton 
Selenium (Se) In 100 Ib. lots .............. Ib. 

In lesser quantities ................... Ib. 


Silver nitrate (AgNOs) . (100 oz. bot.) per oz. 
Soda ash (NazCOs) dense, 58%— 


EE ca ried eee marae eae Flat Per 100 Ib. 
Be ID). yn we’ o a Vea eae ee Per 100 Ib. 
SY ack cs 2s adds bathde on Per 100 Ib. 
Sodium bichromate (NazCr2O7)............. Ib. 
Sodium chromate (NazCrOs 10H2O)........ Ib. 
Sodium fluosilicate (NasSiFs).............. Ib. 
Sodium hydrate (NaOH) (caustic soda) 
ates ON ov Was dak eunsenaen Per 100 Ib. 
SE EN atntidticpe+skvereethe Per 100 Ib. 
Sodium nitrate (NaNOs)— 
Refined (gran.) in bbls. ...... Per 100 Ib. 
95% and 97% 
ted wndeesecccecee Per 100 Ib. 
ED an désecccevenccseserakhenn 
I ed 5 is ue eccimupamemat 6 
Sodium selenite (NaszSeOs)............... Ib. 
Sodium uranate (NasUQO«) Orange ........ Ib. 
WE a <ccbees Ib. 
Sodium uranyl carbonate .............++-- Ib. 
Sulphur (S)— 
LS GE BROOD. ceviccecs duces Per 100 Ib. 
eS eer Per 100 Ib. 
Flour, heavy,.in 250 lb. bbls...Per 100 Ib. 
Tin chloride (SnClg) (crystals). in bbls..... Ib, 
pF EE re ee Ib. 
Uranium oxide (UOsz) (black, 96% U2z0«) 100 
ND MIE. ove onde ls sepasned rake Ib. 
CR a nda ccwchedeupabstabe Ib. 
Zinc oxide (ZnO) 
American process, Bags..............-. Ib. 
White Seal, 150 Ib. bbls. ............. Ib. 
ee eae Ib. 
SE ED vc nivcdnqenbehecettiea Ib. 
Zircon 
Granuiar (Milled .005-.02c higher)........ 


Crude. Gran. (Milled .005-.02c higher)... 
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OF GLASS-MAKING MATERIALS 


Carlots Less Carlots 


10.50 
7.00 
9.00 ase 
2.25 2.25 
1.75-2.50 
-06 donee 
-065 
La .07 
.06 -08-.09 
.0265 
50.00 52.50-55.00 
51.50 54.00-56.50 
53.00 55.50-58.00 
5.00 
.35-.40 
cae .35-.40 
31.00 23.00-29.00 
08% 
09% 
.06% .07% 
-06 -06%4-.06% 
bis .16 
-06%4-.06% .08-.08% 
er -06-.06% 
19 
20 
oe 35 
ose .30 
owe 12% 
... J Po. or Gr. 4 
{ Cry. 13% 
-10-.12 -13-.15 
18.00 27.00 
2.00 
2.10 
39 
1.10 
1.50 
1.25 ate 
06% 06% 
ney. 08 
05 05% 
3.00 
2.60 
2.00-2.25 
1.175 aad 
1.24 1.29 
1.275 1.325 
1.80-2.00 
1.50 1.55 
1.50-1.55 
-80-.90 
3.35 3.70-4.10 
3.00 3.35-3.75 
2.90 3.25-3.65 
38 
-53 
3.00 
1.50 
05 .05%4 
06% .07 
-06 06% 
05% 05% 
07 .674%4-.08 
03% -04-.05 




















THE THURINGIAN GLASS INDUSTRY 
(Continued from page 354) 


No statistics applicable solely to Thuringia are avail- 
able, but as the very large proportion of such articles 
as glass instruments and apparatus, electric light bulbs 
and glass for lighting fixtures, thermometers and thermos 
bottles, are manufactured in Thuringia, data pertaining 
to national exports as a whole compiled by the official 
statistical office at Berlin, portray fairly closely the trend 
of business in the Consular District of Leipzig. 

The serious economic situation faced by manufacturers 
of electric light bulbs alluded to in this report, is re- 
flected in export figures which indicate that in 1930 
shipments to all parts of the works amounted to 16,137 
metric tons, valued at RM 2,979,000, whereas in 1934, 
such exports had dwindled to 4,175 metric tons, valued 
at RM 779,000. Exports of electric light bulbs to the 
United States have never been of great importance, hav- 
ing amounted in 1933 to 116 metric tons, valued at RM 
25,000 and in 1934 to 154 metric tons, value 22,000. 

The general downward slide of exports of ther- 
mometers from 1930 to 1935 has not been so apparent 
in quantity, but depressed prices have been responsible 
for a drop of about 50 per cent in valuation. Exports 
of thermometers to the United States, however, have de- 
clined very appreciably, for in 1930, 514 metric tons, 
valued at RM 488,000 were shipped, while the exports 
of thermometers in 1934 came only to 172 metric tons, 
valued at RM 110,000. In former years the United 
States furnished the best market for Thuringian ther- 
mometers, but in 1934 there were considerably higher 
exports to France, Sweden, Switzerland, Netherlands, and 
Italy, to each, respectively, in the order named. 

As intimated in a preceding section of this report. 
exports of thermos bottles to Great Britain have been 
very heavy during the past five years, and this fact alone 
has tended to keep up the level of shipments insofar as 
quantities are concerned, but the unhealthy competition 
which has evoked governmental intervention, not to men- 
tion a considerable amount of dumped goods, have 
caused a sharp decline in valuation. National statistics 
indicate that in 1930, 36,412 metric tons of thermos 
bottles, valued at RM 9,129,000 were exported to all 
parts of the world, whereas similar shipments in 1934 
amounted to 30,024 metric tons, valued at only RM 4,- 
464,000. The United States formerly constituted a lucra- 
tive market for Thuringian thermos bottles; but during 
the last year this market has almost entirely disappeared. 





FULL AUTOMATIC 
MACHINE PROCESS 


Whitall Tatum Company 


Manufacturers Since 1836 


Philadelphia 


FACTORIES: MILLVILLE, N. J. 


New York 








Good Books 


for the Glassman 


In answer to many requests for books relating 
to glass and its manufacture THE GLASS 
INDUSTRY presents the following selection 


of interesting and informative works: 


re ni ee $6.00 
By C. J. Peddle 

Electrical Properties of Glass ............ 3.00 
By J. T. Littleton and G. Morey 


Coramses (a andbook) ..................- 3.00 
By A. Malinovszky 


Ceramic Tests and Calculations ............ 2.25 
By Prof. A. I. Andrews 

Decorative Glass Processes ................ 3.50 
By A. L. Duthie 

Industrial Furnaces (Vol. 1) .............. 6.00 

Taduststed waremems (Vai. 2) ............:. 5.50 

By W. Trinks 

Fuels and Their Combustion ............. 7.50 
By Haslam and Russell 

Industrial Stoichiometry bee I in av oh 2.50 
By W. . Lewis and A. H. ‘ Radasch 

Non-Metallic OS "eer rere 6.00 
By R. B. Ladoo 

Refteactowies ............... ree .. 6.00 
By F. H. Norton 

Silica and Silicates ....................... 6.00 
By J. A. Audley 


Send remittance with your order, or, if you prefer, instruc- 
tions that we iorward C.O.D. Prices quoted on foreign books 
are subject to exchange fluctuations. 


The Glass Industry 


Woolworth Bldg. New York City 

















STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, ETC., REQUIRED BY THE ACT OF 
MARCH 3, 1933 


THE GLASS INDUSTRY, published monthly at 233 Broadway, 
New York, N. a for October 1, 1935, State of New York, County 
of New York, 

Before me, a eo Public in and for the State and County 
aforesaid, personally appeared John T. Ogden, who, having been 
duly sworn according to law, deposes and says that he is the 
Publisher of THE GLASS INDO JSTRY and that the following 
is, to the best of his knowledge and belief, a true statement of the 
ownership, management etc., of the aforesaid publication for the 
date shown in the above caption, required by the Act of March 3, 
1933, embodied in section 537, Postal Laws and Regulations, printed 
on the reverse of this form, to wit: 

1. That the names and addresses of the publisher, editor, man- 
aging editor, and business managers are: Publisher, John . 
Ogden, 233 Broadway, New York, N. Y.; Editor, John T. Ogden, 
233 Broadway, New York, N. Y.; ae F Editor, none; Busi- 
ness Manager, Cyril B. Delgado, 233 Broadway, New York, N. Y. 

2. That the owners are: Ogden-Watney Publishers, Inc., 233 
Broadway, 7 York, N. Y., Alfred T. Ogden, Dorothy M. 
Watney. John T. Ogden. 

3. That the the bondholders, mortgagees, and other securi- 
ty holders owning or holding 1 per cent or more of total amount 
of bonds, mortgages, or other securities are: None. 

4. That the two paragraphs next above, giving the names of 
the owners, stockholders, and security holders, if any, contain not 
only the list of stockholders and security holders as they appear 
upon the books of the company but also, in cases where the 
stockholder or security holder appears upon the books of the 
company as trustee or in any other fiduciary relation, the name of 
the person or corporation for whom such trustee is acting, is 
given; also that the said two paragraphs contain statements em- 
bracing affiant’s full knowledge and belief as to the circumstances 
and conditions under which stockholders and security holders who 
do not appear upon the books of the company as trustees, hold 
stock and securities in a capacity other than that of a bona fide 
owner; and this affiant has no reason to believe that any other 
person, association, or corporation has any interest direct or in- 
direct in the said stock, bonds, or other securities than as so 
stated by him. 

(Signed) 
JOHN T. OGDEN Publisher 

Sworn to and subscribed before me this 23rd day of October, 
1935. 


(Seal) BERTHA S. BECKER 

Ba A Public, New York County. 
Clerk's No. 87, Reg. No. 7-B-76 
any commission expires March 30, 1937) 
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THE SHARP-SCHURTZ 
COMPANY 


CHEMISTS AND CONSULTING 
ENGINEERS 


FOR THE GLASS INDUSTRY 


LANCASTER. OHIO U.S.A. 














GLASS SPECIALTIES 


Transparent Colored Blown Sheet Glass 
Solid Pot Opal Blown Sheet Glass _4 
Flashed Opal Blown Sheet Glass 
Colonial Antique Colored Glass 
Heat- Ray gg (Cool Glass) 
“TWIN-R 

the cs oa 













illuminating 
glass. i 2 
HOUZE 
CONVEX GLASS CO. 


Point Marion, Penna. 


New York Office: 110 West 40th St. 
Chicago Office: 1597 Merchandise Mart 


“IF IT’S MADE OF GLASS, ASK US FIRST” 











BAILEY & SHARP Co. 


INCORPORATED 
CONSULTING ENGINEERS 


GLASS TECHNOLOGISTS 


CABLE ADDRESS HAMBURG, N. Y. 
““SHARPGLASS” U.S. A. 








Longer furnace life—no stones— 


SUPERFLUX BLOCKS 


7 a Od Oe 8 >) Od ee 1) 1 Ons 
SAINT LOUIS,MO. 





358 


THE GLASS INDUSTRY 





























“LAST A GOOD DEAL LONGER” 


That’s what another user of 


P. B. SILLIMANITE FEEDER PARTS 











| iB 
U 
All P. B. aye omg 
po Bh Bao ° 


bears this trade-mark 


—— = CINCINNATI, OHIO 


“GLASS PLANT 
ENGINEERS” 


AND 
BORIC ACI D Training and practical experience fit 


Toledo Engineering Co. engineers to 
Twenty-Mule-Team Brand give you advanced designs without re- 


Guaranteed 9914% to 100% Pure sorting to freak creations. 


Makes Glass More 
Durable and Resistant 








We specialize in Furnace designs, con- 
struction and alterations. 


Free Booklet on Request 
“Mopern COMMERCIAL GLASSES” 


Pacific Coast Borax Company 


Department G 
| 51 Madison Avenue, NEW YORK, N. Y. COMPANY, INC. 
958 Wall Street Toledo, Ohio 


THE TOLEDO ENGINEERING 
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K & B Wind System for cooling tank blocks on glass furnaces. Note new vertical cast aluminum nozzle—a K & B improvement 
that insures maximum efficiency. 


"“K & B Engineering and Service stand high with us’ 


. says Buck Glass Company 


This opinion was expressed by Buck Glass Company, Baltimore, Md., after a K & B Wind 
System had solved their cooling problem and effected real savings in power consumption. 


Let us advise you how to get better 
kK & LUM cooling and lower power cost. Write 
) IR The KIRK & BLUM MFG. CO., 2804 Spring Grove Ave.,” Cincinnati, O. 


Blower Systems Pte TEs BOTT CEE AT may 


Louisville, Ky.: Liberty Blow Pipe Co., 325 Roland St. 











SELDSPALSE ° WE MAKE... 


@ WE SELL... 


THAT FULLY e@ WE USE OUR OWN- 
MEETS YOUR 


REQUIREMENTS GLASS HOUSE REFRACTORIES 
Whatever type of glass- FLUX BLOCKS 


ware you manufacture 


you will find Seaboard POTS OPEN AND COVERED 
can meet your particu- REFRACTORY BLOCKS 


lar feldspar require- 


he. Randle ahake HIGHLANDS POT CLAYS 
houses have used Sea- PREPARED MIXES 


board Feldspar consist- 


ently for many years. SPECIAL BATCHES 








P. B. SILLIMANITE 











PITTSBURGH 
THE betes PLATE GLASS COMPANY 


Refractories Division 


B a It Masmelm> M a ryl Fs | ate GRANT BUILDING e¢ PITTSBURGH, PA. 
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